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EM Microelectronic-Marin SA
A Company of SMH

EM Microelectronic-Marin S.A.’s production and design facilities in Marin / Neuchatel

History

Microelectronic-Marin was founded in 1975 as a division
of the Swiss Ebauches Electronics S.A., which was a
member of the ASUAG group of companies. It was the
first major step this large Swiss watch manufacturing
group took into the world of sophisticated microelectro-
nics. Almost 10 years later this group merged with the
SSIH group to form the new SMH, the largest Swiss
group of companies manufacturing watches and micro-
electronics.

At the same time, the Microelectronic-Marin division was
formed into an independent company, EM Microelectro-
nic-Marin SA. With strong financial backing from this
large industrial group, it has successfully developed into
a leading position and is now considered one of the
world’s leading low-power, low-voltage CMOS manufac-
turers, 100% financed by Swiss capital. Investing enor-
mous effort into research and development as well as
into the continuous up-dating of production methods and
equipment, EM has reached a high technological stand-

ard in low-power, low-voltage CMOS technology, which
has been the key to the success of its products. Consi-
dering that integrated circuits have not only innovated
watches and computers, but also dominate machine
controls, industrial robots, medical, measuring, and che-
mical instrumentation, as well as processing controls,
telecommunications, toys, and entertainment products,
it has been a logical step forward for EM to increasingly
expand its semiconductor activities from watch ICs into
the field of industrial circuits. EM is striving to become a
major supplier in the field ot-user-specific, customized
and standard low-power, low-voltage CMOS circuits for
the electronics industry, putting its design capabilities
and its specific advanced technologies to good use.
However, being one of the world’s leading manufactu-
rers of watch circuits, with a world market share of over
20% in analog watch ICs, EM will also continue to grow
in this, its traditional, market.
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Important Notice

EM Microelectronic-Marin SA cannot assume responsibility for use of any cir-
cuitry described other than circuitry entirely embodied in an EM Microelectro-
nic-Marin SA product. EM Microelectronic-Marin SA reserves the right to
change the circuitry and specifications without notice at any time. You are
strongly urged to ensure that the information given has not been superseded
by a more up-to-date version.
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Quality Policy

EM MICROELECTRONIC-MARIN SA
Une société de

QUALITY POLICY

BY TOTAL COMMITMENT WE WILL IMPROVE TOWARDS THE
HIGHEST QUALITY FOR PRODUCTS AND PROVIDE SERVICES
THAT MEET OR EXCEED THE REQUIREMENTS OF OUR
CUSTOMERS AND THE STANDARDS OF OUR COMPETITION.

The mission shall be accomplished within the framework of five underlying
principles for continued emphasis on quality that shall guide company objectives,

& and oot

e : <
pians ana activities.

1. Our aim is the total satisfaction of our customers' needs.
Management fixes the goals and supports the actions of quality improvement.
Quality is everyone's job.

Our goal is "zero defects".

o A w D

We do it right the first time.

mq@@)’m\hw ﬁ-(\"""{—"ﬂ

Quality & Reliability Manager Marketing & Sales Manager Design V.P.
//j %7’//@/ ll/t W% 74? ¢,
“Front End Operations Manager ~ Back End Operations V.P. /Adnijnitration V.P.

/W.L __

President & General Manager

Rev. B/26.11.90




Selection Guide

Display Driver
Supply Typ. current
EMType | Features Applications Voltage Consumption | Package
M 6003 01| e Static LCD Driver, any layout Automotive 3=Vpp=15V|15uAatsVv DIP40
o 1-bitinterface displays PLCC44
o 32segments Utility meters
e On-chip oscillator Balances
Battery powered
products
M 6004 02| o Static LCD Driver, any layout Automotive Vpp:5V £10% | 10nAmax. at5V| PLCC52
o 1-bitinterface displays 5=V gp=12V
e 40 segments Utility meters
e Crossfree cascadable Balances
Battery powered
products
V6118 8 | e Multiplex LCD Driver, anylayout | Automotive 2=Vpp=6V | 100uAat7Vv QFP52
o 1-bitinterface displays 2=<Vicp=7V TAB
e 8-way max. (8 rows, 32 columns) | Utility meters
o Standby current: typ. 100nAat5V | Balances
o Crossfree cascadable Pagers
e Independent LCD supply voltage
o Waveforms generated on chip,
no external components required
o Display refresh on chip, 8 x 40
RAMfordisplay storage
e Columndriver only mode
o LCD updating synchronized to the
- LCD refresh signal
o BLANK function
4 | Sameas V61188 except: QFP52
e 4-way mux (4 rows, 36 columns) TAB
e 4 x40 RAM for display storage
2 | Sameas V61188 except: QFP52
e 2-way mux (2 rows, 38 columns) TAB
o 2x 40 RAMfor display storage
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Real Time Clock

EM Type

Features

Applications

Supply
Voltage

Typ. Current
Consumption

Package

M 3002

e RTC, 4-bitinterface

e 32 kHz quartz oscillator

e Clock: counts from seconds to
99years

e Alarm: counts from seconds to
31days

e Timer: counts from seconds to
24 hours

e Low current consumption:
typ.5nAat3Vv

e Access time 150 ns typical

e Battery pin

POS terminals
Telecom systems
Control systems
Dataloggers

24<Bat. <50V
24<Vpp<55V

6uAatsV
5uAat3Vv

DIP 16
SO16

M 3003

e RTC, 4-bitinterface

e 32kHz quartz oscillator

o Clock: counts from seconds to
99years

e Alarm: counts from seconds to
31days

e Timer: counts from seconds to
24 hours

e Low currentconsumption:
typ.5uAat3Vv

e Access time 150 ns typical

e Power fail connection

POS terminals
Telecom systems
Control systems
Dataloggers

2<Vpp=55V

12pAat5V
5uAat3Vv

DIP16
SO16

V3021

e RTC, 1-bitinterface

e 32 kHz quartz oscillator

e Very low current consumption:
typ.800nAat3V

e Max. 60 ns access time

e No busy states

e Clock: counts from seconds to
99 years

e No external capacitor required

White/Brown
goods

Pay phones

POSterminals

Hand-held
systems

2<Vpp<55V

800nAat3V
1.3uAat55V

DIP8
S08

V3022

o RTC, 8-bitinterface

o Built-in 32 kHz crystal with digital
trimming and temperature
compensation facilities

e Sleep mode current consumption:

typ.1.2uAat3V

e Max. 60 ns access time

e Universal interface compatible
with both Intel and Motorola

e No busy states

o Power fail input _

e BUS can be tri-state when PF
active

e 1207 24 hours data formats

e Timeto 1/100 of a second

e Programmable interrupts

e Alarm programmable up to one
month

Industrial
controllers
Alarm systems
PABX and tele-
com systems
Hand-held
systems
Dataloggers

2<Vpp<=55V

12uAat3Vv
2uAat55V

DIP18
S0O28
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Real Time Clock

e Sleep mode current consumption:

typ.1.2uAat3Vv

e Max. 60 ns accesstime

e Universal interface compatible
with both Intel and Motorola

o Nobusy states

o Power fail input .

e BUS can be tri-state when PF
active

e 120r 24 hours data formats

e Timeto 1/100 of a second

e Programmable interrupts

e Alarm programmable up to one
month

Data loggers

Supply Typ. Current
EM Type | Features Applications Voltage Consumption| Package
V3023 o RTC, 8-bitinterface Industrial 2=Vpp=55V 1.2uAat3V | DIP18
o Built-in 32 kHz crystal with digital controllers 2uAats55v S028
trimming and temperature Alarm systems
compensation facilities PABX and tele-
e 16 bytes of user RAM com systems
o Canbe synchronized to 50 Hz or | Hand-held
nearestsec./min. systems
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Watch

EM Type

Features

Applications

Supply
Voltage

Typ. Current
Consumption

Package

H1063

e 32kHz quartz oscillator

e Digital trimming

e Low current consumption:
typ. 800 nA

e Low outputimpedance for bipolar
stepping motor

e Programmabile alarm functions

Analog clocks

11=<Vpp=18V

2pnAmax.at1.8Vv

CHIP

H1137

H1127

e 32 kHz quartz oscillator

o High oscillator stability

e Very low current consumption:
typ. 250 nA

e Low outputimpedance for bipolar
stepping motor

e Programmable motor period and
motor pulse width

Mirror version of the H 1137

Analog
watches

12=Vpp =18V

350 nA max.
at1.55V

CHIP

H1344

e 32kHz quartz oscillator

e Low current consumption:
typ. 700 nA

e Low outputimpedance for bipolar
stepping motor

e Programmable alarm functions

Analog clocks

1.1<Vpp=1.8V

2pnAmax.at1.8Vv

CHIP
DIP8

H 5050

1H
4H

e 4,19 MHz quartz oscillator
o LCD BIAS voltages:
-adjustable via EZPROM
- with temperature compensation
e 120r 24 hour display mode
o High electromagnetic immunity

1 Hz auto-increment
2 Hz auto-increment
4 Hz auto-increment

Digital car
clocks

700 uAatVop =5V

S028
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Watchdog
Supply Typ. Current
EM Type | Features Applications | Voltage Consumpt. | Package
H 6006 e Low voltage alarm prior to reset POSterminals| 1.5<Vpp, <55V | 50uAat5V | DIP8
e Automatic resetinitialized on power-up | Automotive SO8
e Remainsinreset after timeout - Fail safe | electronics
o Outputs guaranteed down to Vpp = 1.5V| White goods
e Standard timeout period (10 ms) or
externally programmable
Monitored Voltage Thresholds (V)
e Opendrain outputs
A2 | 225,2.00,1.75atVpp=5V
A3 2.00,1.95, 1.90 independent from Vpp
e Push-pull outputs
B1 9.00,8.00,7.00atVpp =5V
B2| 2.25,2.00,1.75atVpp =5V
B3 2.00,1.95, 1.90independent from Vpp
H 6060 e Low voltage alarm prior to reset POSterminals| 1.6 =<Vyp;<5.5V | 80uAat5V | DIP8
e Automatic reset initialized on power-up | Automotive SO8
o Self-recovering reset after timeout electronics
o Outputs guaranteed down to Vpp = 1.6V| White goods
e Standard timeout period (100 ms) or
externally programmable
Monitored Voltage Thresholds (V)
e Push-pull outputs
14 2.25,2.00,1.75atVpp =5V
16 2.00,1.95, 1.90 independent from Vpp
e Opendrain outputs
15 2.00,1.95, 1.90 independent from Vpp
H6061 e Low voltage alarm prior to reset POSterminals| 2.7 <Vpp<5.25V| 80nAat5Vv | DIP8
e Automatic reset initialized on power-up| Telephone SO8
o Self-recovering reset after timeout handsets
e Outputs guaranteed down to Vpp = 1.6V| Modems
e Standard timeout period (100 ms) or
externally programmable
Monitored Voltage Thresholds (V)
e Opendrain outputs
25 1.54,1.50, 1.46 independent from Vpp
V6130 e Voltage and software monitoring Industrial 3=Vpp=55V 55uAat5.5V| DIP8
e Standby mode:typ.22 nAat5V electronics with SO8
e Reset output guaranteed downto” Cellular Rext = 100kQ
Vpp=1.2V telephones
e Programmable reset threshold Security
e Voltage reference accuracy + 1.5% systems
e Programmable delays for P.O.R.and | Battery power-
W.D. windows ed products
e Timebase accuracy + 10%
(over the full temperature range)
e ENABLE function
e TTL/CMOS compatiblity
V6133 e Voltage and software monitoring Industrial 3=Vpp=55V |55uAat5.5V| DIP14
e 3 chip select disable circuits electronics with SO14
e Standby mode: typ.22 uAat5V Cellular Rexr = 100kQ2
o Reset output guaranteed down to telephones
Vpp=1.2V ' Security
e Programmable reset threshold systems
e Voltage reference accuracy + 1.5% Battery power-
e Programmable delays for P.O.R. and ed products

W.D.windows
e Timebase accuracy = 10%
(over the full temperature range)
o ENABLE function
o TTL/CMOS compatibility
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Watchdog
Supply Typ. Current
EM Type | Features Applications | Voltage Consumpt. Package
V6150 | e Voltage and software monitoring Automotive 3=<Vpp=55V | 75pAat5.5V | DIP8
e Standby mode: typ. 23 pAat5V electronics with S0O8
o Reset output guaranteed down to Cellular Rext = 100kQ
Vpp=1.2V telephones
e Programmable reset threshoid Security
e Voltage reference accuracy + 3% systems
e Programmabie deiays for P.O.R. and Battery power-
W.D. windows ed products
e Time base accuracy + 10%
(over the full temperature range)
e ENABLE function
o TTL/CMOS compatibility
01| EN = push-pull; RES = open drain
V6170 o Voltage and software monitoring Industrial 3=Vpp<=55V | 55uAat5.5V | DIP8
e Standby mode: typ. 24 pAat5Vv electronics with SO8
e Reset output guaranteed down to Cellular Rexr = 100k
Vpp=1.2V telephones
e Programmable reset low threshold Security
o Voltage window, high threshold 5.9 V systems
o Voltage reference accuracy * 1.5% Battery power-
e Programmable delays for P.O.R. and ed products
W.D. windows
o Time base accuracy = 10%
(over the full temperature range)
o ENABLE function
o TTL/CMOS compatibility
V6173 e Voltage and software monitoring Industrial 3=Vpp<55V | 55uAat5.5V | DIP14
e 3 chip selectdisable circuits electronics with SO14
o Standby mode: typ. 24 uAat5V Cellular Rexr = 100k
e Reset output guaranteed down to telephones
Vpp=1.2V Security
e Programmable reset low threshold systems
e Voltage window, high threshold 5.9 V Battery power-
o Voltage reference accuracy + 1.5% ed products
e Programmable delays for P.O.R. and
W.D. windows
o Time base accuracy + 10%
(over the fulltemperature range)
e ENABLE function
o TTL/CMOS compatibility
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Smart Reset

EM Type

Features

Applications

Supply
Voltage

Typ. Current

Consumpt. | Package

H 6052

o Clear microprocessor start on power-up

o Reset output guaranteed down to
Vpp=1.6V

e On-chip oscillator

o No external components required

Reset output

Resetoutput

Automotive
electronics
White/Brown

goods
Industrial
systems

TO-92
SOT-223

16<Vpp<5.5V| 80puAat5V

V6300

VOTVOZT FXETIO TMMOOW>

o Clear microprocessor start on power-up
o Reset output guaranteed down to
pp=1.0

e On-chip oscillator, no external
components required

e Verylow current consumption:
3.0uAat5V

o Pin-out compatible with DS 1233A

Monitored Voltage Thresholds
o Reset active low, push-pull
2.0V"

2.4VY
2.8V"
3.5V
4.0V
4.5V"
e Reset active high, push-pull
2.0vY

2.4VY
2.8V

3.5V"
4.0V"
4.5V")

e Reset active low, open drain

2.0VvY
2.4V"
2.8V

3.5V

4.0V"
4.5V"

Automotive
electronics
Industrial
electronics
Telecom
systems
Hand-held
systems

TO-92
SOT-223

1.5uAat2V
3.0uAat5V
52uAat8V

" Non-stock items, minimum order 30k pieces




Selection Guide

Smart Reset

EM Type

Features

Applications

Typ. Current
Consumpt.

Supply

Voltage Package

V6310

VOTVOZT FrX-"IO TMOOW>

o Clear microprocessor start on power-up

o Reset output guaranteed down to
Vpp=1.0V

e On-chip oscillator, no external
components reqwred

e Very low current consumption:
3.0uAatsV

e Pin-out compatible with DS 1233A

Monitored Voltage Windows
o Reset actlve low, push-pull
2.0to6V"

2.4t06V"

2.8to6V"

3.5t06V"

4.0to6V"

4.5t06V"

Reset actlve high, push-pull
2.0to6 V"

2.4t06V"

2.8to6 V"

3.5t06V"

4.0to6 V"

4.5t06V"

Reset actlve low, opendrain
2.0to6V"

24t06V"

2.8todV

3.5t06V"

4.0to6 V"

4.5t06V"

Automotive
electronics
Industrial
electronics
Telecom
systems
Hand-heid
systems

TO-92
SOT-223

1<=Vpp=8V 1.5uAat2Vv
3.0uAats5Vv

52uAat8V

V6320

VOTVOZ2T FrX-TIO TMOOD>

o Clear microprocessor start on power-up
o Reset output guaranteed down to

e On- chlp oscillator, no external
components required

e Very low current consumption:
3.0uAats5Vv

o Pin-out compatible with MC 33064

Monitored Voltage Thresholds
. Reset active low, push-pull
2.0V"
2.4V
2.8V
3.5V"
4.0V"
45VvY
o Reset active high, push-pull
2.0VY

2.4V"
2.8V"
35V
40V"
45V")
. Rese1t)active low, open drain

2.4V
2.8V"
35V
4.0V"
45V

Automotive
electronics
Industrial
electronics
Telecom
systems
Hand-held
systems

1.5uAat2V [ TO-92
3.0uAat5V

52uAat8Vv

" Non-stock items, minimum order 30k pieces
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Smart Reset

EM Type

Features

Applications

Typ. Current
Consumpt.

Supply

Voltage Package

V6330

JVOVOZT FrXC—"IO TMMOOW>

o Clear microprocessor start on power-up
e Reset output guaranteed down to
oo=1.0

e On-chip oscillator, no external
components required

e Verylow current consumption:
3.0pAats5Vv

e Pin-out compatible with MC 33064

Monitored Voltage Windows
o Reset active low, push-pull
2.0to6V"
2.4t06V"
2.8t06V"
3.5t06V"
4.0t06V"
4.5t06V"
o Resetactive high, push-pull
2.0to6V"
2.4t06V"
2.8t06V"
3.5t06V"
4.0t06V"
4.5t06V"
o Reset active low, open drain
2.0to6V"
2.4t06V"
2.8t06V"
3.5to6V
4.0t06V"
4.5t06V"

Automotive
electronics
Industrial
electronics
Telecom
systems
Hand-held
systems

1=Vpp=8V |1.5uAat2V | TO-92
3.0uAat5V

52puAat8V

" Non-stock items, minimum order 30k pieces
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Regulator and Surveillance Functions

Supply Typ. Current
EM Type| Features Applications | Voitage Consumpt. | Package
A 6130 | e Voltage and software monitoring Cellular 3.36 < Vi\pur=26V| 155 uAat DiP8
o Standby mode: typ. 100 nA telephones Vinpur =6V SO8
e Highly accurate 5V/100 mA Security with
guaranteed output systems Rext = 100k
o Low dropout voltage, typically 250 mV | Battery power-
at100 mA ed products
e Unregulated voltage input can High efficiency
withstand —20 V reverse batteryand | linear power
+60 V power transients supply
o Regulated voltage accuracy + 1%
e Current limiting
o Resetoutput guaranteed down to
outpur = 1.2
e Programmable reset threshold
e Voltage reference accuracy + 1.5%
e Programmable delays for P.O.R. and
W.D. windows
e Time base accuracy + 10%
(over the full temperature range)
e ENABLE function
o TTL/CMOS compatibility
A 6133 | e Voltage and software monitoring Cellular 3.36 < Vjpur =26 V| 155 uAat DIP14
e 3 chip selectdisable circuits telephones Vinpur =6V | SO14
e Standby mode: typ. 100 A Security with
e Highly accurate 5V/100 mA systems Rexr = 100k
guaranteed output Battery power-
e Low dropout voltage, typically ed products
250mV at 100 mA High efficiency
e Unregulated voltage input can linear power
withstand —20 V reverse batteryand | supply
+60 V power transients
o Regulated voltage accuracy = 1%
o Current limiting
e Reset output guaranteed down to
Vourpur =12V
e Programmable reset threshold
o Voltage reference accuracy * 1.5%
e Programmable delays for P.O.R. and|
W.D. windows
e Time base accuracy *+ 10%
(over the fulltemperature range)
e ENABLE function
o TTL/CMOS compatibility
V6139 | e Low powerdigitally programmable | Pagersand 2=V =10V | 7uAat7Vv DIP16
voltage regulator, 5V,3V,or2V cordless 1.5=Vour<6V SO16
e Supply current 12 A max. with: telephones
Vin=10V,Voyr =5V, I =50mA Security
e Low dropout voltage, 4 mV at systems
L =100 A Battery power-
e Short circuit and thermal protection ed products
o Battery fail warning, regulator input
tested
o Reset guaranteed downto
Voyr=1.5V
o 32 kHz crystal oscillator, high stability]
o No external capacitor required
with crystal
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Regulator and Surveillance Functions

Supply Typ. Current
EM Type| Features Applications | Voltage Consumpt. | Package
A 6150 | e Voitage and software monitoring Automotive 3.36 < Viypur=26V| 175 uAat DIP8
e Standby mode: typ. 100 «A electronics Vinpur =6V | SO8
e Highly accurate 5V/100 mA Cellular with
guaranteed output telephones Rexr = 100kQ
e Lowdropout voltage, typically Security
250mV at 100mA systems
e Unregulated voltage input can Battery power-
withstand —20 V reverse batteryand | ed products
+60 V power transients High efficiency
e Regulated voltage accuracy *+ 1% linear power
o Current limiting supply
o Reset output guaranteed down to
Voureur = 1.
e Programmable reset threshold
e Voltage reference accuracy + 3%
e Programmable delays for P.O.R.
and W.D. windows
e Timebase accuracy + 10%
(over the full temperature range)
e ENABLE function
e TTL/CMOS compatibility
A1 | EN = push-pull; RES = open drain
A 6170 | e Voltage and software monitoring Industrial 3.36 =Vpyr=26V| 155 uAat DiP8
e Standby mode: typ. 100 A electronics Vineur =6V | SO8
e Highly accurate 5V/100 mA Security with
guaranteed output systems Rexr = 100k
o Lowdropout voltage typically Telecom
250 mVat 100 mA systems
e Unregulated voltage input can Hand-held
withstand —20 Vreverse batteryand | systems
+60 V power transients High efficiency
e Regulated voltage accuracy + 1% linear power
e Current limiting supply
e Reset output guaranteed down to
output = 1.2
e Programmable reset low threshold
e Voltage window, high threshold 5.9 V
o Voltage reference accuracy + 1.5%
e Programmable delays for P.O.R.
and W.D. windows
e Time base accuracy + 10%
(over the full temperature range)
o ENABLE function
e TTL/CMOS compatibility
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Regulator and Surveillance Functions

Supply Typ. Current
EM Type| Features Applications | Voltage Consumpt. | Package

A 6173 | e Voltage and software monitoring Industrial 3.36 = Vjpur=26V| 155 uAat DiP14
e 3 chip select disable circuits electronics Vinpur =6V SO14

e Standby mode: typ. 100 uA Security with

o Highly accurate 5V/100 mA systems Rexr = 100kQ2
guaranteed output Telecom

o Low dropout voltage, typicaily systems
250mV at 100 mA Hand-heid

e Unregulated voltage input can systems
withstand —20 V reverse battery and | High efficiency
+60 V power transients linear power

e Regulated voltage accuracy + 1% supply

o Currentlimiting

o Reset output guaranteed down to
Vourpur = 1.2V

e Programmable reset low threshold

o Voltage window, high threshold 5.9 V

e Voltage reference accuracy + 1.5%

e Programmable delays for P.O.R.
and W.D. windows

e Time base accuracy + 10%
(over the full temperature range)

e ENABLE function

e TTL/CMOS compatibility

A 6300 | e Voltage monitoring Automotive 23=<Vipyr=26V | 100 uAat DIP8

e Low current consumption: typ. 100 uA | electronics Vinpur =6V SO8

o Highly accurate 5V/100 mA Industrial
guaranteed output electronics

o Low dropout voltage, typically Security
250mVat 100 mA systems

o Unregulated voltage input can Telecom
withstand —20 V reverse battery and systems
+60 V power transients Hand-held

e Regulated voltage accuracy + 1% systems

o Current limiting High efficiency

o Reset outputguaranteed down linear power
toVpp=1.0V supply

e Clear microprocessor starton
power-up

e On-chip oscillator, no external
components required

Monitored Voltage Thresholds
e Reset active low, push-pull
AA| 20V
AB| 24V"
AC| 2.8V"
AD| 3.5V"
AE| 4.0V"
o Reset active high, push-pull
AG| 2.0V"
AH[ 2.4V"
Al | 28V"
AJ| 35V"
AK| 4.0V"
o Reset active low, open drain
AM| 20V"
AN| 2.4VY
AO| 28V"
AP| 3.5V
AQ| 4.0V

" Non-stock items, minimum order 20k pieces
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Interface
Supply Typ. Current
EM Type| Features Applications| Voltage Consumption Package
V6910 "| ¢ DUAL Two Channel Level Shifter | Industrial 1.5<Vpp=10V| Ipp(1.5V) =4 uAand | DIP16
e 4 separated input/ output power electronics | 1.5 =V =10V| Icc(1.5V) =40 uAat | SO16
supplies Battery 500 kHz on the inputs
e 4inputs (TTL compatible) powered
e 2 Output Enable control products lpp (10 V) = 40 uA and
e Standby current: loc (10V) =1.2mAat
typ.100nAatVpp =V 10V 500 kHz on the inputs
o Maximum frequency 8 MHz
o TTL/CMOS compatibility
10 | Opendrain output
20 | Push-pull output
V6912 "| ¢ Two Channel Level Shifter Industrial 1.5=Vpp=10V| Ipp(1.5V) =2uAand | DIP8
e 2 separated input/output power electronics | 1.5=Vc=<10V| Ic(1.5V) =20 uAat | SO8
supplies Battery 500 kHz on the inputs
e 2inputs (TTL compatible) powered
e Output Enable control products Ipp (10 V) = 20 uA and
e Standby current: lcc (10 V) = 600 uA at
typ.50nAatVpp = Ve 10V 500 kHz on the inputs
o Maximum frequency 8 MHz
e TTL/CMOS compatibility
10 | Opendrain output
20 | Push-pull output
V6915 "| ¢ DUAL Two Channel Level Shifter | Industrial 1.5=Vpp=10V| Ipp(1.5V) =4 uAand | DIP16
e 4 separated input/ output power electronics | 1.5=V¢c=10V| Igc(1.5V) =40 uAat | SO16
supplies Battery 500 kHz on the inputs
e 4 inputs with Schmitt Trigger powered
e 2 Output Enable control products lpp (10 V) = 60 A and
e High noise immunity lcc(10V) = 1.2mAat
o Standby current: 500 kHz on the inputs
typ.100nAatVpp = Ve 10V
e Maximum frequency 5 MHz
o Output CMOS compatiblity
10 | Open drain output
20 | Push-pull output
V6917 "| e Two Channel Level Shifter Industrial 1.5=Vpp=10V| Ipp(1.5V)=2uAand | DIP8
e 2 separated input/ output power electronics | 1.5=<Vgc=10V| Icc(1.5V) =20 uAat | SO8
supplies Battery 500 kHz on the inputs
e 2inputs with Schmitt Trigger powered
o Output Enable control products lop (10V) = 30 uA and
e High noise immunity lcc (10V) = 600 uA at
e Standby current: 500 kHz on the inputs
typ.50nAatVpp = Ve 10V
e Maximum frequency 5 MHz
o Output CMOS compatibiity
10 | Opendrain output
20 | Push-pull output

" Non-stock items, minimum order 50k pieces
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Contactless Identification Devices (CID)

EM Type

Features

Applications

Typ. Current

Supply
Consumpt.

Voltage Package

H4001

o Read-only contactless identification IC
e 64-bit memory array, laser programmable
e Fullwave rectifier

e Voltage limiter

e Data transmission by amplitude modulation
e Manchester or PSK coding

Industrial
transponder
Car immobilizer

Animal
identification
Access control

Supplied via
electroma-
gnetic field

H 4003

e Read-only contactless identification IC
e 64-bit memory array, laser programmable
o Fullwave rectifier

o Voltage limiter

e Data transmission by amplitude modulation
e Manchester or PSK coding

e 170 pF £ 2% resonant C on chip

1SO format
contactless
identification
cards

Supplied via
electroma-
gnetic field

Contact-
less
Button
125 kHz

This contactless button is an application of
the H 4001
o Material: mix PUR/ mat PVC on both sides|
o Colour: white
o Outside dimensions:
28 mmdiam. x 1.5 mm thick
e Temperature stability: —35to +60°C
o Electronic characteristics:
-EMH 4001, 64 bitread-only integrated
circuit
-Manchester code
-Coil,L=2mH £+ 3%
- Chip capacitor, C = 820 pF + 5%
e Resonance frequency: 125 kHz £10%
e Typical reading distance: 0 to 180 mm
depending on reader performance and
coil characteristics

Onrequest:
o Resonant frequency tolerance + 5%
o PSKcode

Access control
Identification
systems

1ISO -
Contact-
less
Chipcard
125kHz

This contactless chip-card is an application
of the H 400x
e Material: mix PUR/bright PVC on
both sides
o Colour: white
e Physical characteristics:
- Dimensions, bending and torsion
properties according to ISO norm 7816-1
- Temperature stability: —35to +50°C
o Electronic characteristics:
- EMH 400x, 64 bit read-only integrated
circuit
- Manchester code
o Resonant frequency: 125 kHz +8%
e Typical reading distance: 0 to 500 mm
depending on reader performance and
coil characteristics

Onrequest:

e Both sides of the card can be printed
according to customer requirements

o Resonant frequency tolerance + 3%

e PSKcode

Access control
Identification
systems
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EMS Mixed-Mode Arrays

Description Supply Gate
EM Type | Features Applications | Voltage Complex.| Package
v83nn? | EMS V8300 Series is a family of transis- | Industrial 1=Vp=6V DIL8to DIL64
tor arrays for analog/digital applica- control and S08to SO32
tions, with limited capability in the ana- automation PLCC20to PLCC84
log domain. Its internal organizationis | Consumer QFP44to QFP128
basedon a “Sea-of-Gates” architecture | Medical
offering a high degree of design flexibi- Chip form and
lity and performance. This series is es- other packages
pecially suitable for low-voltage, low- onrequest
power digital applications. Itis aimed to
cost-effectively satisfy the digital and
mixed-mode circuit requirements of up
to 6,000 gate complexity.
Mixed analog-digital family
o 2u Double-metal, low-voltage
CMOS technology
e Low power dissipation
e Typical gate delay of 1.6 ns at
C=0.1pF,4.5V,85°C
e Low power quartz oscillator
e Fastturn-aroundtime
o | ® Low development cost
nn? Pads
06 300 24
09 700 36
12 1300 48
16 2600 64
20 4000 80
23 5200 92
26 6800 104
V84nn? | EMS V8400 Series is a family of arrays | Industrial 1=Vp=6V DIL8to DIL64
designed to meet mixed analog-digital control and S0O8to SO32
circuit requirements. In addition to their automation PLCC20to PLCC84
“Sea-of-Gates” core, adedicated ana- | Consumer QFP44 to QFP128
log array field is added, consisting of Medical
passive elements such as resistors, ca- Chip form and
pacitors, lateral pnp’s and long-channel other packages
transistors. A fully integrated, low-power onrequest
amplitude-regulated quartz oscillator
and a temperature compensated band-
gap voltage reference are available.
Due to its specific architecture, the EMS
V8400 Series offers an excellent perfor-
mance in mixed mode applications.
Mixed analog-digital family
e 21 Double-metal, low-voltage
CMOS technology
e Low power dissipation
e Typical gate delay of 1.6 ns at
C=0.1pF,4.5V,85°C
e Temperature compensated voltage
reference
e Low power quartz oscillator
e Fastturn-around time
o Low development cost
nn? Pads
06 190 24
09 590 36
12 1000 48
16 2300 64
20 3400 80
23 4700 92
26 6300 104

2 n or nn stands for the version

1-18
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THE EUROPEAN NETWORK FOR QUALITY SYSTEM ASSESSMENT AND CERTIFICATION

This is to state that

EM Microelectronic-Marin SA
CH-2074 Marin-Epagnier
Toute l'entreprise

holds the Quality System Certificate

Jor the standard from the
150 9000 / EN 29000

series, and the scope as specified therein

Signed for and on bebalf of EQNet member
Swiss Association for DATE
Quality Assurance Certificates (SQS) Validity of the
The managing director: certificate:

16.03.1992 to
% Oél/u"‘l,\( f 15.03.1995

EQNet members are: I
AENOR Spain AFAQ France AIB-Vingotte Belgium BSI QA United Kingdom
CISQ ltaly DS Denmark DQS Germany ELOT Greece IPQ Portugal KEMA Netherlands
NCS Norway NSAI Ireland OQS Austria SFS Finland SIS Sweden SQS Switzerland

The issuing member holds all other EQNet members harmless for any claims
arising from the existence of this document
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S8

Schweizerische Vereinigung
fiir Qualitatssicherungs-Zertifikate
Swiss Association for
Quality Assurance Certificates

The SQS hereby certifies that the firm named below is equipped with a
Quality System which meets the international Standards of Quality Management
and Quality Systems (series ISO 9000/EN 29000).

EM Microelectronic-Marin SA

Based upon the result of the certification audit, the SQS awards

the SQS Certificate, Category ISO 9001/EN 29 001

In the course of the certification audit by SQS, it was established that the
firm’s Quality System is complete and appropriate, maintained and applied,
and also meets the requirements of the above mentioned international standards
and model.

This SQS-Certificate is valid for three years.

Berne, 16 March 1992
This SQS Certificate is valid until and including 15 March 1995

For the Secretariat: For the Board:
General Manager of President Board Member
the SQS of the SQS of the SQS
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1. Management Responsibility

The Management of EM Microelectronic-Marin S.A.
have engaged themselves to provide all services in a
manner which not only conforms to contractual and
regulatory requirements but also meets the total satis-
faction of its customers’ needs.

Employees are trained to know, understand and
discharge their individual quality responsibilities in all
areas of their work activity.

Management efficiency is evaluated once a year in
accordance with a defined evaluation means and crite-
ria.

Tasks and responsibilities are clearly defined indicating
the sharing out of authority and responsibilities.

2. Quality System

The Quality System that has been established at EM
Microelectronic-Marin S.A. is based on the International
Standard ISO 9001 “Quality Systems - Model for Quality

Assurance in Design, Production, Installation and Servi-

cing”.

The schematic representation of the quality system is

shown in Fig. 1.

A. The QA manual consists of the quality policy, the
objectives and principles whieh emanate from it to
guarantee the required quality of products and servi-
ces, the manufacturing organisation and the task and
responsibility allocations with respect to quality assu-
rance at all levels of the company.

B. Organisational procedures, containing the manage-
ment and technical “know-how”.

C. Detailed description of organisational rules and work
practices.

D. Run cards, forms, auxiliary means.

3. Contract Review

Contracts are reviewed using the criteria

a) Work scope

b) Customer specifications

c) Relevant national, European, international and / or
U.S. MIL standards and procedures

d) Technical feasibility

e) Delivery schedule

Order acceptance is the responsibility of the Order

Acceptance Meeting where all assigned personnel con-

firm that all criteria for their department / discipline can be

met.

4. Design Control

The design control is required to ensure the complete ful-
filment of all technical, programme and contractual
requirements during the design and development of new
products or processes.

Process Development

The process development steps include acceptance of
process specifications, pilot production and characteri-
zation.

Product Development

The Design Initiation stage assesses the total resources
required to accomplish each design project prior to its
acceptance.

The Design Rules ensure that in all respects, IC layout
comply with the Design Rules appropriate to the design
and technology.

The Design Reviews ensure that all necessary interfa-
ces between design and other internal departments and
customers are properly established and maintained by
means of Design Reviews. All relevant technical details,
quality requirements and programme constraints are
reviewed.

QA System Representation

QA Manual

with

documentation

]

= | ==

C ponding flow Ce ing organi-
charts or specifications satlonai specmcatlons

Al

T
1_—_'—1
- Process, test, inspection,
specifications
- Drawings, checklists
- Product specifications

@

N

Fig. 1
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Qualification Program

Device, process and package qualification programs are
thoroughly documented and required failure rate criteria
are established as part of the development cycle. Only
engineering samples are allowed to be delivered without
meeting the qualification criteria. The qualification pro-
grams have their basis and are in accordance with MIL-
STD-883.

For example, the following is a list of tests necessary for
product qualification.

1) Design Verification. It includes simulation, design
and electrical rule checking, design acceptance
(including viability in user applications).

2) Test Programm Verification to check the test cover-
age and guard bands.

3) Verification of Customer requirements, Device Spe-
cification and performance in the whole tempera-
ture range.

Sample of the first 3 lots must pass these tests:

4) 125°C operating life, 1000 hours.

5) 150°C data retention, 1000 hours, for memory
circuits

6) Temperature cycling —40/ +85°C, 1000 cycles.

7) THB, 85°C/ 85% RH with bias, 1000 hours.

8) Pressure pot, 168 hours.

9) E.S.D. (1.5 k€2 / 100 pF), 1000 V at all pins. Many
devices have higher E.S.D. ratings, consult the
product data sheet.

10) Static Latch-up sensitivity, = 30 mA on all inputs /
outputs.

11) Dynamic Latch-up sensitivity, + 50 V on all inputs /
outputs with 220 pF, 50 ).

5. Document Control

Document Control includes the control and distribution
of all specifications, procedures, drawings and work
instructions required for materials, subcontracted prod-
ucts or services, design, manufacture, inspection and
testing of product. These documents provide the basis
for the design and manufacture of a consistent and relia-
ble product.
All changes to documents shall be implemented in writ-
ing, reviewed and approved by the manager of the res-
ponsible department and the Quality Management.
Distribution of documents is in accordance with two diffe-
rent types of marking on the specifications:
a) “Valid Copy” with uptdating service provided to the
recipient, controlled copy.
b) “Valid Copy” and “Uncontrolled Copy” stamps indi-
cates that no update service is provided when chan-
ges occur.

6. Purchasing

Vendor and subcontractor surveys are performed prior
to their use to determine the potential vendor’s quality
capabilities and to ascertain the effectiveness and extent

of their quality system. Vendors and subcontractors are
then evaluated / audited on their ability to meet defined
requirements including quality requirements.

Following satisfactory initial approval, suppliers and sub-
contractors are placed on the approved vendors list.
Suppliers and Subcontractors are quarterly evaluated
on the basis of the incoming inspection results and deli-
very times.

7. Purchaser Supplied Product

All customer supplied materials are examined at entry
for transit damage, completeness and correct type, pro-
per identification, quantity and visual quality. In special
cases, the initial control may include electrical testing.
Records are maintained of the receiving inspection
results including arrangements made with the supplier
for the return of any non-conforming, damaged or sur-
plus to delivery material.

8. Product Ildentification and Traceability

Each product is identified through all stages of manufac-
ture, repair or rework to final despatch.

The traceability is assured by the run card which is at-
tached to the lot during manufacturing and by the infor-
mation stored in a data base. The unique identification is
recorded on all documents such as manufacturing run
cards, process travellers, inspection and test records.

9. Process Control

Process quality control consists of routine monitoring of
important process parameters such as resistivities,
oxide thickness, mask alignment, dimensional checks,
defect densities, bump parameters, bond strength and
shear test measurements.

Statistical process charts are employed to record varia-
bility and highlight adverse trends. In addition, visual
inspection of material is carried out at all stages of manu-
facture.

Regular reliability monitoring is implemented to assure
continued uniformity of product reliability.

Periodic environmental and endurance testing are per-
formed in accordance with US MIL STD or International
(ISO) standard specifications.

Reliability assessment includes:

a) static life test

b) operating life test

c) high temperature bake

d) humidity bias test

e) autoclave

f) temperature cycle

10. Inspection and Testing

Receiving Inspection

All incoming materials used directly in the manufacture
of EM products and those indirect materials that are spe-
cified as requiring incoming inspection are subject to

2-5
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receiving inspection and approval in accordance with
applicable specifications and / or drawings.

In-process Inspection and Testing

Quality control inspections are performed as either
monitor or gate functions.

All in-process inspections, controls, measurements and
tests are carried outin accordance with the requirements
of the appropriate flow charts, quality plans and internal
specifications.

Final Inspection and Testing

At the completion of all manufacturing operations each
product lot is subjected to a final control. A random
sample is selected from the lot to be released in accor-
dance with the specified AQL or LTPD.

Any lot rejection will be cause for introducing corrective
action and /or possible procedural changes, as appro-
priate.

All records are analysed and reported to the Direction on
a weekly basis.

11. Inspection, Measuring and
Test Equipment

In order to guarantee that the product resulting from dif-
ferent activities of EM Microelectronic-Marin S.A. meets
the required specifications, all inspection, measuring
and test equipment used in the manufacturing proces-
ses are verified and calibrated at regular intervals.

The calibration procedures are carried out on all inspec-

tion, measuring and test equipment, in particular:

a) registration and verification of new equipment

b) identification and logging all inspection, measuring
and test euipment

c) calibrate, check and repair all equipment, at regular
intervals according to the specified calibration proce-
dures

d) control corrective / preventive actions on products in
course or already manufactured when an equipment
is identified as being out of specification

e) identify, declare obsolete, destroy equipment declar-
ed out of use

f) register and file the calibration results

g) check of sub-contracted calibration procedures.

12. Inspection and Test Status

A system of identifying the inspection status of product
during all stages of manufacture is maintained by means
of run cards, inspection sheets, adhesive and ink
stamps, signatures and other control devices / forms.
Inspection stamps are used to verify inspection results
on movement documentation (i.e. run cards). All stamps
are issued by the Quality Department to a list of approv-
ed personnel. The QA&R Manager authorises the issu-
ance and removal of all stamps.

13. Control of Non-Conforming Product

In the case of material found to be non-conforming

during production inspection, non-conforming material

and accompanying documentation are clearly identified

and segregated from the production line to prevent

unauthorised use.

The Material Review Board assesses the nature, sever-

ity, status and constraints relative to the non-conforming

material decides its disposition:

Scrap, use as is, rework or rescreen, deviation permit,

waiver / concession, return to supplier or subcontractor

(for materials rejected by Incoming Inspection), or furt-

her evaluation. '

The MRB can decide to ask the customer for:

a) an authorization to deviate process parameters from
specified process (before production)

b) an authorization to release non-conforming material
(after production).

14. Corrective Actions

An objective of EM is to be in the process of continuous
improvements. The improvement of products, proces-
ses, services and documents is achieved on the basis of
regular analysis or according to the needs. Any opera-
tion, procedure, document or service can be identified
for corrective actions, within the company or to suppliers
and subcontractors.

A management system ensures that corrective actions
are taken, that they are effective and that the preven-
tative actions are, where appropriate, implemented in
established documented procedures.

15. Handling, Storage, Packaging and
Delivery

A system is maintained for the preservation, segregation
and handling of all material from initial storage through

" the entire manufacturing process. All precautions are

taken to protect material from abuse, misuse, damage,
deterioration and unauthorised use.

A comprehensive system of requirements and precau-
tions has been established to eliminate, wherever possi-
ble, the generation and discharge of electrostatic char-
ges which may damage or destroy static-sensitive prod-
ucts. All die from scribing onwards, including packaged
product are considered static sensitive.

Devices for which compliance with the product or custo-
mer’s specification has been demonstrated is accepted
into the Finished Goods Store.

16. Quality Records

EM has established procedures for the identification,
collection, filing, storage, maintenance and disposition
of quality records. These records provide evidence of the
product quality achieved and the effective operation of
the Quality System.
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Records are maintained:

a) device and material qualifications

b) audits (internal and external)

c) calibration

d) incoming Q.C. and production Q.C.

e) certicates of conformity

f) reliability data

g) customer returns

h) deviation or waivers requests

i) material review board

j) supplier corrective actions

k) supplier / subcontractor appraisal and qualification
1) despatch information

m) process control including SPC

n) runcards/routine sheets for all manufacturing areas
0) training reports

Where no contractual obligation exists, records are re-
tained for a minimum period of five years.

17. Internal System Audit

Different types of audits are performed on a regular
basis:

a) system audit

b) process compliance audit.

The system audits are performed according to the ISO
9001 standard requirements. System defficiencies are
reported and appropriate corrective actions taken. The
quality system and audit activities are audited once a
year (chapters 2 and 17 of the ISO 9001 Standard) by a
representative appointed by the Direction.

In order to verify the conformance of technical procedu-
res to actual operations, random audits are performed
according to internal procedures.

18. Training

All personnel performing tasks or activities affecting qua-
lity are adequately trained either by in-house schemes or
by a recognised external organisation.

The training are planned to realise four precise aims:

1) to improve job knowledge

2) to prepare for promotion

3) to prepare for the professional environment and new
production organisations and facilities

4) to improve individual and group capacities.

Regular assessment of personnel allows their training

needs to be identification. The EM Training Centre main-

tains documented evidence of all personnel training.

19. Servicing after Sales

Every client has the ability to contact directly the relevant
person in the Sales Department, in the appropriate BPU
(Business Product Unit) or QA Department.

The servicing on a contractual basis is limited to the war-
ranty (General Terms of Sale) of product to the specifica-
tions.

In case of customer return, the material with the attached
documents will be entered in the QA Department. Fol-
lowing analysis, the Quality Management decides the
corrective and / or preventative actions. The customer is
then notified of the results.

20. Statistical Techniques

Inspections

QC sampling is on an AQL or LTPD basis, and is based
upon the MIL-STD-105 (IEC 410) and MIL-M-38510.
Final inspection of packaged ICs is as follows:
Electrical:  0.1% AQL, I.L. L.

Visual: 0.4% AQL, I.L. Il

Reliability

New products and process changes are subjected to a
qualification procedure using LTPD sampling techni-
ques. Device life time (or MTBF) is extrapolated from a
high temperature, accelerated life test sample.

SPC

Statistical Process Control (SPC) is an important inter-
active element of the complete quality system.

SPC Policy may be summarised as follows:

a) SPC provides verification that a process is under
control, thereby avoiding unnecessary adjustments.

b) Prompt action shall be taken when adverse trends
are indicated or warning limits are exceeded.

¢) Causes of unnatural change are detected and elimi-
nated, thereby removing unnatural variations.
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M 6003

LCD-Driver

Features

W Drives up to 32 LCD segments in direct drive
(versions 01/02) with an additional BP output

W Low power consumption

W Wide operating voltage range 3 to 15V

W Wide operating temperature range —40° to +85°C

W High noise immunity

W Few external components needed

M Serial data input/output

M 3 wire interface: CLOCK, DATA and STROBE

W N-way multiplex capability (versions 03/04)

W On-chip latches separate display and control sections

W Version 02/04 cross free cascadable

M Internal frequency control with on-chip oscillator

M Cascadable with on-chip wave shaping

MW CMOS and NMOS compatible inputs

W Packages DIL40, PLCC44 and TAB

Description

The M 6003 is a CMOS integrated circuit that drives all
LCD displays with either direct drive or multiplex voltage
levels. The device accepts serial input data and requires
only additional clock and strobe lines. Up to 32 segments
may be driven by one device in direct drive. In the N-way
multiplex version, 32N segments may be driven (N being
limited by the display type in use). Versions 01 and 02
are for direct drive applications, versions 03 and 04 for
multiplexed drive applications. Standard packaging for
the M 6003 is 40 pin DIL plastic package, 44 pin PLCC
and TAB on 35mm film.

Applications

B Instrumentation readouts

B Automotive dashboards

W Digital clocks, counters, etc.

W Large displays

W Telephones

M Balances and scales

H Portable battery operated products

W TAB for space limited, light weight products

Typical Operating Configuration

P32 TxD RxD

Intel 8051
Mode 0

Fig. 1
Versions Available
Version|Function Packages
01 |Directdrive DIP40, PLCC44, TAB
02 |Directdrive PLCC44, TAB
cascadable on single
layer PCB
03 Multiplexed drive DIP40, PLCC44, TAB
04  |Multiplexed drive PLCC44, TAB
cascadable on single
layer PCB
Table 1
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Version 02
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a) PLCC 44
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M 6003

Absolute Maximum Ratings

Parameter Symbol |Conditions

Voltage Vppto Vgg Vmax -0.3to +17V

Voltage of any pinto Vgg Vuax -0.3V

Voltage of any pinto Vppp Vmax +0.3V

Storage temperature range Tsto —65t0 +150°C
Table 2

Stresses above these listed maximum ratings may
cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended
periods may affect device reliability.

Handling Procedures

This device contains circuitry to protect the terminals
against damage due to high static voltages or electrical
fields; however, it is advised that normal precautions be
taken to avoid application of any voltage higher than
maximum rated voltages to this circuit. For proper opera-
tion it is recommended that all terminal voltages are con-
strained to the range Vss < Vrgaminar < Vpp, unless spe-
cially permitted. Unused inputs must always be tied to an
appropriate logic voltage level (e.g. either Vgg or Vpp).

Operating Conditions

Parameter Symbol |Min. |Typ. |Max. Unit
Operating temperature [T, —40 +85( °C
Positive supply voltage | Vpp 3 15| V
Table 3
Electrical Characteristics
Ta = —40°C to +85°C, Vpp = 5V, Vgg = 0, unless otherwise stated
Par t Symbol [TestConditions Min. Typ.. . Max. Units
Supply current Iop OFCatVpp 1.5 3 nA
C = 100pF, see Fig. 8 30 40 nA
f<100Hz, oscillator driven 4 7 uA
/0 Lines
Input high voltage Vi Vpp =3V 0.7 Vpp Voo Vv
Vpp =5V 0.5Vpp Voo v
Input low voltage Vi Vpp =5V 0 0.2Vpp \Y
Vpp = 15V 0 0.1 Vpp v
Input voltages for OFC Vin \ 0.9Vpp Voo Y
Vi Vss 0.1 Vpp \%
Input current I Vgs <Vin<Vpp 10 nA
Input current for OFC I Vss < Vin<Vop 1 3 10 nA
Input capacitance Cin 5 pF
Data outputimpedance Ron IL=1mA 0.6 1 kQ
Segment outputimpedance .|Rgy IL=10uA 15 40 kQ
Backplane outputimpedance |Rgy I = 150A 1 2 kQ
* Typical values are at 25°C and nominal voltages. Table 4
Timing Characteristics at Vpp = 5V, Vgg = 0 and T, = 25°C, unless otherwise stated
Parameter Symbol |[TestConditions Min. Typ. Max. Units
Clock pulse width tow ten 250 ES ns
Strobe pulse width tps 200 toL ns
Data set-up time tos 250 ns
Data hold time ton 100 ns
DOrise and fall time tr te C, = 50pF, 10% t0 90% 150 ns
DO propagation delay tep C_=15pF 500 ns
Strobe delay tsp 150 ns
Clock rise and fall time ters teor 10% to 90% 200 ns
Backplane frequency fap C =33pF 40 90 Hz
Table 5
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Timing Waveform
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M 6003

Pin Description

Name | Function

Vop Positive supply terminal

Vss Ground terminal

Von On-voltage waveform input (03/04)
Vore Off-voltage waveform input (03/04)
OFC Oscillator frequency control terminal (01/02)
[o]] Serial datainput

DO Serial data output

CLK Clockinput

STR Strobe input

Sxx Segment drive outputs

BP Backplane drive output (01/02)

Table 6

Functional Description

General

Referring to the block diagram (Fig. 7), the M 6003 may
be divided into two parts: the segment drivers and the
waveform generator. The segment driver part consists of
a 32 bit static shift register paralleled by 32 latches,
which drive 64 analog switches. The waveform genera-
tor contains an RC oscillator, divider chain and the gene-
rator for the backplane and segment drive signals. The
waveform generator is disconnected in the versions 03/
04 for multiplexed drive, the corresponding waveforms
being fed directly to the analog switches by the Von/Vorr
inputs.

Voo, Vss; Von, Vorr

These pins constitute the supply lines. Only Vpp and Vg
are used in the direct drive mode (versions 01/02), but for
multiplexing (versions 03/04) the extra voitages Vo and
Vorr are needed. These two voltages depend upon the
LCD and the multiplex scheme used. V- Vg being the
supply voltage for the logic part, care should be taken
that the swing of the input signals does not go outside
this range.

OFC Input

This input, present in the direct drive versions (versions
01/02) only, controls the frequency of the waveforms of
the segment and backplane drivers. Two different
modes are possible: free running or externally driven. In
the free running mode, the frequency of the RC oscillator
is inversely proportional to the capacitance connected
between OFC and either Vgg or Vpp. With 33pF connect
ed, the internal divider chain provides a basic LCD drive
frequency. The temperature variation is approximately
0,6Hz/°C. When the OFC input is driven by a logic signal,
an internal sense circuit switches off the oscillator and
bypasses the divider chain thus generating a drive fre-
quency in phase with the input signal.

BP Output

The backplane drive output, available only in the direct
drive versions (versions 01/02), delivers a square wave
signal with amplitude Vpp - Vs 0f a frequency determin-
ed by the OFC input (see “OFC Input”).

Segment Outputs

The 32 segment-drive outputs S, to S;, have their dis-
play drive waveforms fed from the on-chip oscillator (ver-
sions 01/02) or from the Von/Voer inputs (versions 03/
04). Each of the 32 corresponding data bits output by the
latches selects for its segment the ON or the OFF wave-
form. The latches are loaded from the data input shift
register by a positive pulse on the STR input, and the
segment number of a data bit is the number of clock pul-
ses used to shift it in from the data input pin Di.

Direct Drive Versions (versions 01/02)

The 32 segment-drive outputs deliver each a square
wave of the amplitude Vpp - Vs at the frequency of the
backplane output (see "BP Output”). This square wave
is either in phase with the backplane signal (data 0) orin
antiphase (data 1), resulting in a differential voltage
across the corresponding LCD segment of either 0 or
[Vop - Vss]-

Mulitiplexed versions (versions 03/04)

Depending on the data latched for the corresponding
segment, the 32 segment drive outputs are either con-
nected to the Vo input (data 1) or the Vg input (data 0).
The resulting voltage across the LCD segment is the dif-
ference between the Von/Vorr output waveform and the
segment’s counter-electrode waveform from another
driver. Details of different multiplex schemes are avail-
able on request.

DI Input

Data present on the DI pinis clocked in at the falling edge
of the clock signal (see "CLK Input”) and shifted through
the 32 stages of the M 6003. A logic high level on the DI
input causes a segment to be visible (direct drive) or con-
nected to Voy (multiplex drive). The timing and wave-
forms are shown in Fig. 6. The segment number corre-
sponds to the number of clock pulses applied to shift in
the data bit concerned.

DO Output

The data presented at the DI input will be shifted out at
the DO output 32 clock periods later at the falling edge of
the clock signal (see "CLK Input”). Exact timing and
waveforms are shown in Fig. 6.

CLK Input

This input is used to clock the data present at the DI input
through the shift register. Loading, shift and output of the
data occur with the falling edge of the clock signal (Fig.
6). In order to avoid race conditions, data and strobe
should be changed with the rising edge of the clock
signal.

STR Input

The strobe signal is used to latch the data held in the shift
register. A logic high level on the STR input causes a
parallel loading of the shift register data into the output
latches. If the STR input is held high, the latches are
transparent. Timing and waveforms are shown in Fig. 6.

Cascading
Due to the on-chip wave shaper, the M 6003 is specially
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M 6003

suited for cascading. Just connect the DO pin of the pre-
vious device to the DI pin of the following and tie all CLK,
STR and supply lines together. A few precautions should
be taken with the OFC and BP pins (versions 01/02 only)
in order to achieve best performances. When the wave-
forms are generated with the internal oscillator, connect
the OFC input of the following device to the BP output of
the previous one. Only one capacitor is then needed to
provide frequency control. The same procedure may be
used for driving OFC, or all OFC inputs may be connect-

ed to a common driving signal. The backplane of the
LCD display should be connected to the free BP output
thus minimizing the DC components of the driving
signals.

Versions 02 and 04

Due tointernal links, these two versions in either PLCC44
or TAB package allows the cascading of several M 6003
on a single layer PCB (Fig. 9 and 10). Version 02 is for
direct driven LCD displays, version 04 for multiplexed
displays.

Typical Applications
M 6003 01/02 Circuits Driving a 64 Segment Display in Direct Drive
Voo Vss C =33 pF
Strobe Signal
Clock Signal
Serial Data Input SEEm
BP LC-Display
Fig. 8
M 6003 03/04 Circuits Driving an LCD at Low Mux Rate
3]
5
g
5
(&)
'—‘ FarVasVary
P\
o
A
a4
v LCD
VeoL OFF
Veo. ON
Vrow OFF
Vaow ON
Fig.9
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©O/DI BODT
CLK CLK
STR STR
BP / OFC BPIOFC
Vop Voo

Fig. 10

Cascaded Version 04 on Film

2
@
z

Wy, —]
2y —T

:; ! ' ; /:,’///W”//m DI/DO
CLk
STR
Vo
M 6003 04 TAB M 6003 04 TAB
Fig. 11
Package and Ordering Information
Dimensions of DIP40 Package
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8 | |
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) 20
40 21
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Dimensions in mm Fig. 12




Dimensions of PLCC44 Package

gOB max
.94 min,
127 £ 0,025 — D
{ ;T ! of
- I &
o o -
+
o) ;' 5
| il
Lm,e +0.1 ﬁ-\ 07&2'%5;1)_34.! _,k 2,60 +0.5
Dimensions in mm Top Bottom Side Fig. 13
Dimensions of TAB Packages
Versions 01 - 03 9 © Version 04
1620 & ofstep0.50 & ) &
I 0s2yp s g‘l’ o 46257
0 ﬂ"a "”nﬂ:%m g =AM 8 TRITE™ el
+3.7 ] o yp. 3.5 o 1o ﬂ-ﬂ & 1‘3 <L +4.05
+2.50 == ’E © 175, ==
190 ; o 1.90 !
g = S . - —LO ] : 0 2
- I 9_)? R o — T -3
. o -
3 ) 3 1-325 i;‘ E | E
: s = s
4] il E L-f:: Y
i : I 575
L | L,
Dimensions in mm Fig. 14
Recommended Solder Area (Top View) Soldered Lead (Side View)
190
0.30 0.20 o
Solderjoint —_k=
230 Substrate pad 10.075 (2x)
Solder Area Sn/ Pb (40 - 60) - 0.60 IC 0.3 max.
13um + 5um —4
—05L L T3
Fig. 15 F—oso]— 10 Fig. 16
Ordering Information
The M 6003 is available in the following versions and  Version 03 DIP 40* M6003 03 40P
packages: PLCC 44 pin* M6003 03 44Q
Version01  DIP 40 M6003 01 40P Film* M6003 03 TAB
PLCC 44 pin M600301 44Q Version 04 PLCC 44 pin* M6003 04 44Q
Film* M600301 TAB Film* M6003 04 TAB
Version02  PLCC 44 pin* M6003 0244Q * and chip form, on request
Film* M600302 TAB

© 1994 EM Microelectronic-Marin SA, 08/94, Rev. D/065
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M 6004

LCD-Driver

(Not recommended for new designs. Contact EM-Microelectronic regarding replacement product.)

Features

B Drives up to 40 LCD segments in direct drive
W Serial data input

B Separate input-logic and display voltages

B Positive logic voltage, negative display voltage
M On-chip latches separate control and display sections
W Crossfree cascadable

B CMOS and NMOS input compatible

M High noise immunity

B Low power consumption, 10 wA max.

M Outputs short circuit protected

W Packages: TAB and PLCC52

Description

The M 6004 series of monolithic CMOS integrated cir-
cuits drive LCD displays with either direct or N-way mul-
tiplex level drives. The circuit drives up to 40 LCD seg-
ments from a serial clocked input. It has a serial output
for cascading to further drivers. The serially clocked data
is parallel loaded into 40 latches under control of the
strobe pin. Two segment outputs are driven with extra
power for driving the backplane in direct drive. The muiti-
plex drive version can be used either as arow driver or as
a column driver.

Applications

M Public information panel

M Instrumentation readouts

W Voltmeter, counter, digital clocks

W Automotive dashboards

W 40 bit serial in / parallel out shift register

Typical Operating Configuration

8051

RES P3.2 TxD RxD

sy S1toBP

RES
S40 to BP
VSS VEE
OFC
generator
Fig. 1
Versions Available
Version | Function Packages
02 Directdrive TAB, PLCC52
04 Multiplexed drive TAB, PLCC52
Table 1




M 6004

Pin Assignment
M 6004 02

M 6004 04

a) Film

a) Film

$i3 i3
S13 goguty
s HHE=—=\\\""
S10 S10 =
S9 Sg \ =
38 e
S6 S 6 T aN——
g e
S 4 S 4 =
S 3 S 3
S 2 S 2
S 1 S1
DI DI
Vss Vss
Vee Vee
OFC Vore
CLK CLK
M 6004 02 TAB M 6004 04 TAB
b) PLCC52 b) PLCC52
onenneonns by D0 0o nenees s
DI S14 DI S14
Vs s1s Ves s15
Vee S16 Ver s16
OFC 17 Vorr s17
CLK S18 CLK S18
STR S19
wddl  M6004 02 s Ste a4l M 6004 04 oo
NC s21 NC s21
R S22 Von S22
NC s23 Voo s23
Do s24 DO S24
Voo s25 NG s25
sS40 526 sS40 s26
B8hE833%58888 B85B8380838888
Fig. 2 Fig. 3
Absolute Maximum Ratings Handling Procedures
Parameter Symbol | Conditions This device has built-in protection against high static
- I v v voltages or electric fields; however, anti-static precau-
Logic Supply Voltage o0 ~0310+6 tions must be taken as for any other CMOS component.
Display Supply Voltage VooVee™ |Vop-Vssto +17V Unless otherwise specified, proper operation can only
Voltage of DI, CLK, STR, OFC | Vyyax ~0310Vpp +0.3V] ooy when all terminal voltages are kept within the
Storage TemperatureRange | Tsro -85t +150°C supply voltage range. Unused inputs must always be
Power Dissipation Puax 100mW tied to a defined logic voltage level.
* Vg < Vss; Vee = Von = Vop; Table 2

Vee = Vorr < Vo

Operating Conditions

Stresses above these listed maximum ratings may
cause permanent damage to the device. Exposure be-
yond specified operating conditions may affect device
reliability or cause malfunction.

Parameter Symbol | Min. | Typ. | Max. (Units

Operating temperature |T, -40 +85| °C

Logic supply voltage  |Vpp 4.5 55| V
Table 3




M 6004

Electrical Characteristics
T = 25°C, Vg5 = OV, Vpp = 5V, unless otherwise specified

Parameter Symbol |TestConditions Min. Typ. Max. Units
Operating Temperature T —-40 +85 °C
Logic Supply Voltage Voo +4.5 +5 +5.5 \'
Display Supply Voltage Voo—Vee Vop—Vss +12* \
Supply Current (static) Ioo 10 MA
Supply Current {static) leg 10 nA
Supply Current (dynamic) lsg 10 mA
Control Signals DI, CL, LD, FL

Input Voltage (high) Viu +4.2 \"
Input Voltage (low) Vi +0.8 \"
Static Input Current Iy Vin> VigorViy <V 1 nA
Output Signal DO

Output Voltage (high) Vo ly=<2pA Vpp—50mV \"
Output Voltage (low) Voo I =<2uA Vgg+50mV \
Segment Output (version 02)

1and 40 Voo — Vee =8V

Output Voltage (high) Vgy Iy = 20pA Vpp—50mV \
Output Voltage (low) Vs IL=20uA Vee+50mV \
Segment Outputs (versions 04)

1to40 Vpp — Vee =8V

Output Voltage (high) Vgu Iy =10uA Vpp—50mV "
Output Voltage (low) Vg, IL=10pA Vee+50mV \
Segment Outputs (versions 02)

21039 Vpp — Vg =8V

Output Voltage (high) Vsh Iy=10uA Vpp—50mV \"
Output Voltage (low) ' IL=10pA Vee+50mV v
* Vee < Vss; Vee = Von = Voo, Vee = Vorr = Voo Table 4

Timing Characteristics
T = 25°C, Vgs = 0V, Vpp = 5V, unless otherwise specified

Parameter Symbol |Test Conditions Min. Typ. Max. Units
Clock High Pulse Width ter Vpp=4.5V  Vpg— Ve =4.5V 900 ns
toL Vpp — Vee =5V 600 ns
toL Vop — Veg = 12V 300 ns
Clock Low Pulse Width toL Vpp=4.5V  Vpp— Vge =4.5V 900 ns
teL Voo — Ve = 5V 600 ns
toL Vop — Vee = 12V 300 ns
CL, LD Rise and Fall Time ter tor 100 ns
Data Input Setup Time tos Vpp — Vee =5V 490 ns
tos Voo — Ve = 12V 200 ns
Data Input Hold Time tou Fullrange 0 -20 ns
Data Output Propagation tep Voo — Veg =5V 20 500 900 ns
tpp Vop — Vee = 12V 20 250 400 ns
STR Pulse Width tps Vpp=4.5V  Vpp— Ve =4.5V 900 2t —tep* ns
tog Vop — Vee = 5V 600 2to —tep* ns
tps Voo — Vee = 12V 200 2t —tsp* ns
STR Pulse Delay tsp 150 2t —tps* ns
* Only limited when cascading devices. Table 5




M 6004

Timing Waveforms

tor oo ter tem
)
CLK J—\ u
DI tos | ton
Do ] f X
STR j t
so tes Fig. 4
Block Diagram
Direct Drive Version (M 6004 02) Multiplex Version (M 6004 04)
VDD VDD VDD VDD
CLK LS Shift Register Clko—LS Shift Register
DI s 40 Bits °DO| Dl LS 40 Bits DO
7 i 3

Latches STR 40 Latches
B! I |

— ! VON '

] Vore {\J ]L?
! |

SEG 40 Vg Vsg Vee SEG1 SEG 40 Vg
Fig. 5 Fig. 6-
Pin Description
M 6004 02 (direct drive) M 6004 04 (multiplex drive)
Name |Function Name |Function
Sxx Segmentdrive outputs Sxx Segment drive outputs
DO Serial data output DO Serial data output
Vb Positive supply voltage Vpp Positive supply voltage
Display blank control input Von Power supply I/P depending upon LCD
STR Strobes the input data into the output latches (row-on or column-on voltage)
CLK Clock input STR Strobes the input data into the output latches
OFC Input for segment frequency control CLK Clockinput
Vee Display GND voltage Vore Power supply I/P depending upon LCD
Vss GND voltage for logic inputs (row-off or column-off voltage)
DI Serial datainputs Vee Display GND voltage
Vss GND voltage for logic inputs
Table 6 Di Serial data inputs
See Fig. 2 and 3 for circuit pinning Table 7

on the TAB film.




M 6004

Functional Description

Chip Versions

The M 6004 exists in two versions which differ only in the
generation of the segment voltages.

Versions 02: for direct drive displays. The segment volt-
ages are generated on chip. This version can blank the
display and also drive the backplane (see Fig. 8).
Versions 04: for multiplexed displays. The segment voit-
ages Vo and Vs are supplied from external circuitry so
that driving waveforms corresponding to any multiplex
scheme may be used. Each chip can be either a column-
or a row-driver (see Fig. 9).

Powering and Driving Voltages

The Vpp, Vss and Vge pins constitute the supply lines
(see Fig. 7). Vpp and Vg are used in direct drive mode to
generate the driving voltage signals, but for the N-way
multiplexing external voltages Von and Voge supply the
drive. In the N-way multiplex version, Vo and Vogr are
fed directly to the O/P drivers as their amplitudes and fre-
quency are determined externally. If the swing of the
controlling logic signals is larger than the swing of Voy
and Voee then the negative supply of the control logic Vgg
should be connected in common with the negative
supply Vge of the M 6004.

Supply Lines
Voo + } l':ogicI Display
Vss GND evels Levels
VEE -
Fig. 7

Data Input/Output (DI/DO)

The data input DI pin accepts serial data from the data
source. The data is clocked in at a rate determined by the
clock input frequency. A logic ”1” on DI causes a seg-
ment to be visible if the backplane is driven by a signal
corresponding to logic "0” (or the opposing display ele-
ment in a MUX display by logic ”1”). The data output pin
DO transfers the data to the next cascaded chip. The
data at DO is equal to the data at DI delayed by 40 clock
periods. In order to cascade devices the DO of one chip
must be connected to DI of the following chip (see Fig. 8).

CLK Input

This input is used to clock the serial input data into the
40-bit shift register. Loading, shifting and outputting of
the data occurs at the falling edge of this clock. When
cascading devices, all clock lines should be tied toge-
ther.

STR Input

The STR input is used to latch the input data shifted into
the 40-bit shift register. The latched data is held for dis-
play. A logic "1” on the STR input transfers the data con-
tained in the shift register cells to the corresponding
latches. The latches remain open during the whole time
STR remains at logic "1”. When cascading devices the
STR lines should all be connected.

OFC Input (version 02 only)

This input controls the segment voltage output fre-
quency generation according to table 8. It must be con-
nected to an external clock signal. When cascading devi-
ces, their OFC inputs may all be connected to a common
signal.

Segment Switching Table

Latched Signal (DI) | Signal OFC | Segment Voltage
0=V, 1=Vy 0=Vee 1=Vpp

0 0 0

0] 1 1

1 0 1

1 1 0

Table 8

R Input (version 02 only)

When R is active (high), the display is blanked: all seg-
ment outputs are tied to Vge. R does not clear the infor-
mation in the latches. If several driver outputs are con-
nected together to drive the backplane, R should be
active during turning the power on to avoid a short circuit
caused of the random contents of the shift register, and
should stay active until the first data are latched.

Line Driver

The number of O/P line drivers available on the chip is
40. Segment outputs 1 and 40 provide higher currents
than the other segment outputs for direct drive back-
plane applications. If any drivers are paralleled together,
care must be taken to ensure the drivers do not cause
circuit malfunction by driving one against the other.




M 6004

Typical Applications

Type M 6004 02 Circuits Driving a 79 Segment Display in Direct Drive

Output frequency
control signal

Strobe signal
Clock signal
Serial data input
Reset

]

Voo Vss Ve

8 $53 8
LC-Display

As the backplane signal is identical to the external generated OFC signal it could be driven by this signal which would

liberate one more segment driver. In this case you must switch backplane low (Veg) when reset signal is activated. Fig. 8
Type M 6004 04 Circuits Driving an 80 Columns by 40 Rows Multiplexed Dot Matrix Display
28 o
“P;@ %’5 cLi
L.. 8 ? FLM
Voo
oo M b‘] —
L1
| ETFTOR)
Voo am Sy
D M600404 ||
MB
Col. e Ve nva
b—Voo Col. off
VoiseRow on N4
Row off|
H
Voo Voo
d Tsv Display
(GND) Vss
Voise C)l -7V
Vee
Please note: the M 6004 is a common Vp, device. Fig. 9
Serial to Parallel Converter with Latching Inversable Outputs (or 40-output 2-way signal switcher)
STR
OFC Outputs CLK
0 Normal = +5V
1 Inverted OFC T
, | Serial output
Use version M 6004 04 in a similar way Serial data inp, for cascading
to make a signal switcher. Each output
can be programmed via DI, CLK and
STRto output one of two waveforms Voy I
or Vore. Parallel data outputs Fig. 10
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Cascaded M 6004 02 TAB for Direct Drive Application

(The M 6004 04 TAB can be cascaded in the same way on a single layer PCB.)

M 6004 02 TAB

Cascaded M 6004 02 PLCC52 for Direct Drive Application on a Single Layer PCB

S 9

M 6004 02 M 6004 02

VOO nnnnn
AN AODN®

Voo
o]
Veg/V,
OFC ¢

CLK
STR Fig. 12

Packages and Ordering Information
Dimensions of PLCC52 Package

1.27_.| |._ 0.76—.* f-—
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=+
20.07

Top

Dimensions in mm
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Dimensions of TAB Package

9.2

| —{ l-step0.35©

4
IS
o
§ :
] P
g
| g
% ____________
|
Dimensions in mm 5 Fig. 14
Side View and Recommended Solder Area
Potting is allowed only
1.70 . upto the Kapton ring
1
0.20 0.70
. ) o - 750 max.
——— =
_ro.07s (2x) 0.60 Kapton ring 0.55 max.
- —
0.50 0.50
L 1.70
Sold: : SN/Pb or SN
:_) older area o 105[,
. . 010 L , 0.15| 020 .
Dimensions in mm 050 Fig. 15
Package and Ordering Information
The M 6004 is available in the following packages: PLCC52 package: M 6004 02 52Q
TAB package: M 6004 02 TAB* M 6004 04 52Q*
M 6004 04 TAB* * and chip form, on request

© 1994 EM Microelectronic-Marin SA, 08/94, Rev. D/064
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nYiFa V6118
Low Mux LCD Driver

Features Typical Operating Configuration

B V 6118 2 is 2 way multiplex with 2 rows and 38 columns
B V 6118 4 is 4 way multiplex with 4 rows and 36 columns
M V 6118 8 is 8 way multiplex with 8 rows and 32 columns
B Low dynamic current, 150 nA max.

B Low standby current, 1 A max. at 25°C

B Voltage bias and mux signal generation on chip

M Display refresh on chip, 40 x 8 RAM for display storage
B Display RAM addressable as 8, 40 bit words

W Column driver only mode to have 40 column outputs

M Crossfree cascadable for large LCD applications

B Separate logic and LCD supply voltage pins

W Wide power supply range, Vpp: 2106V, Vi cp: 2107V
W BLANK function for LCD blanking on power up etc.

W Voltage bias inputs for applications with large pixel sizes
W Bit mapped

W Serial input / output

W Very low external component count

B —40°C to +85°C temperature range

B No busy states

B LCD updating synchronized to the LCD refresh signal
W QFP52 and TAB packages

Description

The V 6118 is a universal low multipiex LCD driver. The ver-
sion V 6118 2 drives two way multiplex (two backplanes)
LCD, the version V 6118 4, four way multiplex LCD, and the
V 6118 8, eight way multiplex LCD. The display refresh is
handled on chip via a 40 x 8 bit RAM which holds the LCD
content driven by the driver. LCD pixels (or segments) are
addressed on a one to one basis with the 40 x 8 bit RAM (a
set bit corresponds to an activated LCD pixel). The V 6118
has very low dynamic current consumption, 150 uA max.,
making it particularly attractive for portable and battery
powered applications. The wide operating range on both
the logic (Vpp) and the LCD (V,cp) supply voltages offers
much application flexibility. The LCD bias generation is
internal. The voltage bias levels can also be provided exter-
nally for applications having large pixel sizes. The V 6118
can be used as a column only driver for cascading in large
display applications. In the column only mode, 40 column
outputs are available to address the display. A BLANK func-
tion is provided to blank the LCD, useful at power up to hold
the display blank until the microprocessor has updated the
display RAM.

Applications

W Balances and scales

B Automotive displays

W Utility meters

B Large displays (public information panels etc.)
W Pagers

W Portable, battery operated products

W Telephones
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Pin Assignment
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V 6118 2/4/8

Absolute Maximum Ratings

Handling Procedures

Parameter Symbol | Conditions This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
Supply voltage range Voo -0.3Vto8V tions must be taken as for any other CMOS component.
LCD supply voltage range Vieo -0.3Vto8V Unless otherwise specified, proper operation can only
Voltage at DI, DO, CLK, occur when all terminal voltages are kept within the
STR,FR,COL Viosic | ~0.3VtoVpp+0.3V | supply voltage range. Unused inputs must always be
Voltage atV1to V3, tied to a defined logic voltage level.
S11t0540 Vosp | —0.3VioV p+0.3V
Storage temperature range Tsto —-65to0 +150°C Operating Conditions
Power dissipation Puiax 100mW
Electrostatic discharge max. to \ Parameter Symbol | Min. | Typ. | Max. |Units
MIL-STD-883C method 3015 | Vguax 1000V Operating temperature [T, —~40 +85 | °C
Max. soldering conditions Ts 250°Cx10s Logicsupplyvoltage  [Vgo 2 5 | 60| Vv
Table 1 LCD supply voltage Vieo 2 5 70 | V
Stresses above these listed maximum ratings may Table 2
cause permanent damage to the device. Exposure be-
yond specified operating conditions may affect device
reliability or cause malfunction.
Electrical Characteristics
Vpp = 5.0V £ 10%, Vi cp = 210 7V and T, = —40°C to +85°C, unless otherwise specified
Parameter Symbol Test Conditions Min. Typ. Max. Units
Dynamic supply current lco Seenote " 100 150 uA
Dynamic supply current Iop Seenote " atT,=25°C 0.1 1 nA
Dynamic supply current loo Seenote ! 3 12 uA
Dynamic supply current loo Seenote? 200 250 uA
Standby supply current lss Seenote® atT,=25°C 0.1 1 nA
Control Signals DI, CLK, STR,
FRandCOL
Inputleakage In 0<ViN<Vpp 1 100 nA
Input capacitance Cin atT,=25C 8 pF
Low level input voltage Vi 0 0.8 Vv
High levelinput voltage for
DI, STR,FRandCO/ Vi 2.0 Voo v
High levelinput voltage for CLK | Vi, 3.0 Voo Vv
Data Output DO
High level output voltage Von ly=4mA 24 v
Low level output voltage Voo IL=4mA 0.4 v
Driver outputs S1...540
Driverimpendance? Rour lour=10A,V cp =7V 500 15 kQ
Driverimpendance® Rour lour = 10 1A, Vi cp = 3V 1.2 25 kQ
Driverimpendance® Rour lour =10 A, Vi cp =2V 9 kQ
Biasimpedance V1, V2, V3% Rans lour =10 1A,V cp =7V 16 20 kQ
Bias impedance V1, V2, V3® Raias lour =10 A, Vi cp =3V 18 25 kQ
Bias impedance V1,V2, V3% Raias lour = 10 1A, Vip =2V 30 kQ
DC output component +Vpe See tables 4aand 4b,
Vieo=5V 30 50 mv
) All outputs open, STR at Vgs, FR = 400 Hz, all other inputs at Vpp. Table 3

2 All outputs open, STR at Vg, FR = 400 Hz, fo.« = 1 MHz, all other inputs at Vpp.
3 All outputs open, all inputs at Vpp.
4 This is the impendance between of the voltage bias level pins (V1, V2 or V3) and the output pins S1 to S40

when a given voltage bias level is driving the outputs (S1 to S40).

%) This is the impedance seen at the segment pin. Outputs measured one at a time.
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Column Drivers

Outputs | FRpolarity COL Column data Measured Guaranteed
S1t0S40 logic 1 logic0 logic 1 1Sx* - Vgs |
S1t0S40 logic 0 logicO logic 1 |Vico-Sx*|
|Vico-Sx* | = 1Sx* - Vgg| £ 25 mV
S1toS40 logic 1 logic0 logic0 | Vico-Sx*|
S1toS40 logicO logic0 logic0 | Sx* - Vgs|
) |Vico-Sx* | = Sx* - Vgg| + 25 mV
* Sx = the output no. (i.e. S1 to S40) Table 4a
Row Drivers
Outputs | FRpolarity COL Row data Measured Guaranteed
S1toSn* logic 1 logic 1 logic 1 | Vico-Sx|
S1toSn* logic0 logic 1 logic 1 | Sx-Vgsl
|Vicp-Sx|=1Sx-Vgg| £ 25mV
S1toSn* logic 1 logic 1 logic 0 |Sx-Vgsl
S1toSn* logic0 logic 1 logic 0 |Vico-Sx|
|Vico-Sx|=1Sx-Vggl £25mV
*n = the V 6118 version no. (i.e. 2, 4 or 8) Table 4b
Timing Characteristics
Vpp =5.0V £ 10%, Vi cp =2t07 V,and T, = —40°C to +85°C
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Clock high pulse width tcn 120 ns
Clock low pulse width toL 120 ns
Clock and FRrise time tcr 200 ns
Clock and FR falltime tcr 200 ns
Data input setup time tos 20" ns
Data input hold time ton 30" ns
Data output propagation tep Croap = 50pF 100 ns
STR pulse width tstr 100 ns
CLK fallingto STRrising tp 10 ns
STRfalling to CLK falling to 200 ns
FR frequency (Vers. 2/4/8) Fer? 128/256/512 Hz
D tpg + tpy Minimum must be = 100 ns. If t,g = 20 ns then tp, = 80 ns. Table 5a
2V 6118 n, FR = n times the desired LCD refresh rate where n is the V 6118 version number.
Voo = 2106V, V op = 210 7V and T, = —40°C to +85°C
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Clock high pulse width tch 500 ns
Clock low pulse width toL 500 ns
Clock and FRrise time tcr 200 ns
Clock and FRfalltime tcr 200 ns
Data input setup time tos 100" ns
Datainput hold time ton 150" ns
Data output propagation tep Croap = 50pF 400 ns
STR pulse width tsth 500 ns
CLK falling to STRrising tp 10 ns
STRfalling to CLK falling to 1 us
FR frequency (Vers. 2/4/8) Fer 128/256/512 Hz
D tpg + toy Minimum must be = 500 ns. If tog = 100 ns then tp,; = 400 ns. Table 5b

2V 6118 n, FR = n times the desired LCD refresh rate where n is the V 6118 version number.
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Timing Wafeforms

A

oI A X

DO X

R

STR — U

tSTR tD

el o Fig. 3

V 6118 Data Transfer Cycle, COL Inactive

V 6118 as a row and column driver (COL inactive)
40 bit load cycle, RAM address provided by address bits 1 to (n*)

Address Bits Display RAM
V61182 [ V61184 [ V61188 | Addr. [LCDrow"”

CLK HH . HHJ‘ { Addr. 1to Addr.n*
10 7000 |10000000|10000000] Row 1

01 0100 |01000000|01000000| Row2

DI - - 0010 00100000 |00100000| Row3

0001 00010000{00010000| Row4

00001000 00001000 Row5

Col(40-n*), Col(39-n*) .. Coll, addr(n*) .. addrl 00000100 |00000100| Row 6

. 00000010{00000010|{ Row 7

STR H 00000001 {00000001| Row8
) A set address bit corresponds to a write enabled RAM address,

the same data can be written to more than one RAM address by
* n = the V 6118 version no. (i.e. 2, 4 or 8) setting the required address bits. Fig. 4

V 6118 Data Transfer Cycle, COL Active

V 6118 as a column driver only (COL active)
48 bit load cycle, RAM address provided by address bits 1 to 8

Address Bits Display RAM
V61182 [ V61184 [ V61188 | Addr. [LCDrow”

CLK H{ . H,M H Addr. 1to Addr. 8
10000000 | 10000000 10000000 | 10000000 Row 1

01000000 [01000000 |01000000 (01000000| Row 2

DI . . 00100000 [00100000 |00100000| Row3
00010000 [00010000 |00010000| Row 4
00001000{00001000| Row5

Col40, Col39 .. Col1,addr.8 .. addr.2, addr.1 00000100 {00000100| Row6

00000010 {00000010| Row7

STR & 00000001 |00000001| Row8
) A set address bit corresponds to a write enabled RAM address,

the same data can be written to more than one RAM address by
setting the required address bits. Fig. 5
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Block Diagram

FR —{ STR, FR, Q

o T — CLK
ol coL

1 x| @

STR
| 1 Gating [ DI ‘
\

t * 40 bit shift register |<—— <—| 8 bit shiﬂm DI
1)
8 bit sequencer U
L~ ra0o0000} ~
8 write enable lines

8 x 40 bit display RAM K

8 read enable lines

+— STR

40 bit display latch

[

(-)_6[ — Gating

CH_-——N

40 display driver outputs
Vieo —

LCD
waveform
V2 —® generator S, ... Sy

" When logic “1” the STR input forces the display RAM addr. 10000000 (which corresponds to
row 1) to be selected by the 8 bit sequences. Cascaded V 6118s are synchronized in this way.
The LCD picture is rebuilt starting from row 1 each time data is written to the display RAM. Fig. 6
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Pin Description

Name Function Name COL Inactive COL Active
S$1...540 | LCDoutputs, seetable 7 V61182 V61184 V61188
V3 LCD voltage bias level 3" S1 Rowl  Rowl Rowl Col1
V2 LCD voltage bias level 2" S2 Row2 Row2 Row2 Col2
V1 LCD voltage bias level 1" S3 Col1 Row3  Row3 Col3
Vico Power supply for the LCD S4 Col2 Row4  Row4 Col4
FR AC input signal for LCD driver outputs S5 Col3 Colt Row5 Col5
[n]] Serial data input S6 Col4 Col2 Row6 Colé
DO Serial data output S7 Col5 Col3 Row7 Col7
CLK Dataclockinput S8 Colé Col4 Row8 Col8
STR Data strobe, blank, synchronize input $9..540 [Col7...38 Col5...36 Col1...32| Col9...40
Vpp Power supply for logic Table 7
COoL Column only driver mode
Vss Supply GND
Table 6
" The V 6118 has internal voltage bias level generation. When
driving large pixels, an external resistor divider chain can be
connected to the voltage bias level inputs to obtain enhanced
display contrast (see Fig. 12, 13 and 14). The external resistor
divider ratio should be in accordance with the internal resistor
ratio (see table 8).
2) V3 is not connected internally on the V 6118 4.
LCD Voltage Bias Levels
LCD Drive LCD Bia§ Vop(* Von (rms)
Type Configuration Voee (rms) Vore (rms)
VLCD
V1 V61182 Alt + Pleshko P
n=2 n =3.69 vn o +1
v2 . L . = =241
1:2MUX 5levels IS m
v3
VSS
VLCD '7FL7777 -
vi E’R V61184 1/3Bias
n=4 3 =173
R . 1+ -
va —1 1:4MUX 4levels
e
VSS
Vico =77
[1n
Vi —— .
R V61188 1/4 Bias 4 a4 5
n=8 = = 3. n+ B
vz — 1:8MUX 5levels Ve 3 nyg = 1:446
R
va —F
Ve L lm
(*) Vop = Vico - Vss Table 8
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Row and Column Multiplexing Waveform V 6118 2
Vor = Vico - Vss, Vsrate = Vool - Vaow

. Terave = 2/ (FR frequency) |
} A

|
| |
VDD - - ]
FR B -| }
VLCD -

Powt v \ﬁ \}ﬁ

Vico

V1 —

Row2 V2 — A
V3 —

Vss — -

State 1 State 2

/AR
%

Vico

vi

Col V2
V3

Vss —

VLCD
Vi —
Col2 v2

v B R

Vs —

2.43Vp/2.86

State 1* 0 —
—0.43V(p/2.86 —

—Vop/2.86 —  — __[—
—2.43V(p/2.86 — I
2.43Vp/2.86 —
Vop/2.86 —
0.43Vp/2.86 — [ —;l
State 2* 0—
—0.43Vp/2.86 — L—L_
~Vopl2.86 —  —

—2.43Vp/.86 —

* See table 8 Fig. 7
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Row and Column Multiplexing Waveform V6118 4
Vop = Vico - Vss, Vstare = Veor - Vrow

FR

vi
Row1

Vss

Vi
V2
Vss

Row?2

Vi
v2
VSS

Col1

Vieo
Vi
v2

Col2

Vor
2Vop3
Vor/3

0
—=Vop/3
—2Vop/3

State 1*

Vor
2Vep/3
V,
State 2*

—Vor/3

=Vop

* See table 8

VLCD -

V2 —

VLCD -

—2Vop/3 -

Trrave = 4/ (FR frequency)

|

I

Vico —

-

T

L__Jl_Ilﬁ

Iu—\_J

|~

J

L

State 1
_,< \

s

State 2

Fig. 8
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Row and Column Multiplexing Waveform V 6118 8
VOP = VLCD - VSSv VSTATE = VCOL = VROW

Terame = 8/ (FR frequency) X State 2
| State 1

Voo — = ) M \\‘
= TN =2

K

vy

V%
FAn)

v

.\
v

a

N
AVZARAN VAR VAN VAN v

Vieo —
Vi —

Row1 v2 — i

VLCD -
Vi —
Row2 V2 — |
V3 —
VLCD -
Vi —
Col1 v2 1
V3 —
VSS -

Vieco —

AV

N A DD
q

AVZARN P ANV ANV ANV

aA-MDm
DD DD DD DD
D D

N DN

J

AV

<
A
I
D

A

Col2 V2 —

3Vorld
2Vorld —
T e W e S e S e W e O

<|L__IL_JL__11_]‘DI_J

f_lf_lf_ll_|l*"l['—ll'—]_
_[_JLJL__II_Il_JL__ILI

|
w
<
0700
2
=
[

* See table 8 Fig. 9
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Functional Description

Supply Voltages V\cp, Vops Vss

The voltage between Vpp and Vgg is the supply voltage
for the logic and the interface. The voltage between V, p
and Vgg is the supply voltage for the LCD and is used for
the generation of the internal LCD bias levels. The inter-
nal LCD bias levels have a maximum impedance of 25
k() for a V| ¢p voltage from 3 to 7 V. Without external con-
nections to the V1, V2, and V3 bias level inputs, the V
6118 can drive most medium sized LCD.

For displays with a wide variation in pixel sizes the confi-
guration shown in Fig. 13 can give enhanced contrast by
giving faster pixel switching times. On changing the row
polarity (see Fig. 7, 8 and 9) the parallel capacitors lower
the impedance of the bias level generation to the peak
current, giving faster pixel charge times and thus a
higher RMS “on” value. A higher RMS “on” value can
give better contrast. If for a given LCD size and operating
voltage, the “off” pixels appear “on”, or there is poor
contrast, then an external bias level generation circuit
can be used with the V 6118. An external bias level gene-
ration circuit can lower the bias level impedance and
hence improve the LCD contrast (see Fig. 12). The opti-
mum values of R, Rx, and C, vary according to the LCD
size used and V,cp. They are best determined through
actual experimentation with the LCD.

For LCD with very large average pixel size (eg. 25 mm?)
the bias level configuration shown in Fig. 14 should be
used.

When V 6118s are cascaded connect the V1, V2, and V3
bias inputs as shown in Fig. 10. The pixel load is aver-
aged across all the cascaded drivers. This will give
enhanced display contrast as the effective bias level
source impedance is the parallel combination of the total
number of drivers. For example, if two V 6118 are cas-
caded as shown in Fig. 10, then the maximum bias level
impedance becomes 12.5 k() for a V ¢ voltage from 3to
7V.

Table 8 shows the relationship between V1, V2, and V3
for the multiplex rates 2, 4 and 8. Note that V, o, > V1 >
V2 > V3 for the V 6118 2 and V 6118 8, and for the
V61184,V cp > V1 > V2.

Data Input / Output

The data input pin, DI, is used to load serial data into the
V 6118. The serial data word length is 40 bits when COL
is inactive, and 48 bits when itis active. Data is loaded in
inverse numerical order, the data for bit 40 (bit 48 when
COL is active) is loaded first with the data for bit 1 last.
The column data bits are loaded first and then the
address bits (see Fig. 4 and 5).

The data output pin, DO, is used in cascaded applica-
tions (see Fig. 10). DO transfers the data to the next cas-
caded chip. The data at DO is equal to the data at DI
delayed by 40 clock periods, when COL is inactive, and
48 clock periods when COL is active. In order to cascade
V 6118s, the DO of one chip must be connected to DI of
the following chip (see Fig. 10). In cascaded applications
the data for the last V 6118 (the one that does not have
DO connected) must be loaded first and the data for the

first V 6118 (its Dl is connected to the processor) loaded
last (see Fig. 10).

The display RAM word length is 40 bits (see Fig. 6). Each
LCD row has a corresponding display RAM address
which provides the column data (on or off) when the row
is selected (on). When down loading data to the V 6118
any display RAM address can be chosen, there is no dis-
play RAM addressing sequence (see Fig. 4 and 5).

The same data can be written to more than one display
RAM address. If more than one address bit is set, then
more than one display RAM address is write enabled,
and so the same data is written to more than one
address. This feature can be useful to flash the LCD on
and off under software control. If the address bits are
all zero then no display RAM address is write enabled
and no data is written to the display RAM on the falling
edge of STR. Use address 0 to synchronize cascaded
V 6118s without updating the display RAM.

CLK Input

The CLK input is used to clock the DI serial data into the
shift register and to clock the DO serial data out. Load-
ing, shifting and outputting of the data occurs at the fall-
ing edge of this clock (see Fig. 3). When cascading devi-
ces, all CLK lines should be tied together (see Fig. 10).

STR Input

The STRinput is used to write to the display RAM, blank
the LCD, and synchronize cascaded V 6118s. The STR
input writes the data loaded into the shift register, on the
DI input, to the display RAM on the falling edge of the
STR signal. The display RAM address is given by the
address bits (see Fig. 4 and 5).

The STR input when high blanks the LCD by disconnect-
ing the internal voltage bias generation from the Vgg
potential. Segment outputs S1 to S40 (rows and
columns) are pulled up to V, ¢cp. The delay to driving the
LCD with V| cpon S1 to S40, is dependent on the capaci-
tive load of the LCD and is typically 1 us. An LCD pixel
responds to RMS voltage and takes approximately 100
ms to turn on or off. The delay from putting STR high to
the LCD being blank is dependent on the LCD off time
and is typically 100 ms. In applications which have a long
STR pulse width (10 us) the LCD is driven by V ¢ on
both the rows and columns during this time. As the time
is short (1 uA), it will have zero measurable effect on the
RMS “on” value (over 100 ms) of an LCD pixel and also
zero measurable effect on the pixel DC. component.
Such STR pulses will not be visible to the human eye on
an LCD.

Note if an external voltage bias generation circuit is
used as shown in Fig. 12 and 14, the LCD blank func-
tion (STR high) will not blank the LCD. When STR is
high the LCD will be driven by the parallel combination of
the ex*ernal voltage bias generation circuit and part of
the internal voltage bias generation circuit.

The STR input, when high, synchronizes cascaded
V 6118s by forcing a new time frame to begin at the next
falling edge of the FR input signal (see Fig. 6). A time
frame begins with row 1 and so the LCD picture is rebuilt
from row 1 each time cascaded V 6118s are synchroniz-
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ed. When cascading devices, all STR lines must be tied
together (see Fig. 10).

FR Input

The FR signal controls the segment output frequency
generation (see Fig. 7, 8 and 9). To avoid having DC on
the display, the FR signal must have a 50% duty cycle.
The frequency of the FR signal must be n times the desir-
ed display refresh rate, where nis the V 6118 version no.
(2, 4 or 8). For example, if the desired refresh rate is
40 Hz, the FR signal frequency must be 320 Hz for the
V 6118 8. A selected row (on) is in phase with the FR
signal (see Fig. 7, 8, and 9).

It is recommended that data transfer to the V 6118
should be synchronized to the FR signal to avoid a falling
or rising edge on the FR signal while writing data to the
V 6118. The LCD pixels change polarity with the FR
signal. On the edges of the FR signal current spikes will
appear on the Vgg and V ¢p supply lines. If the supply
lines have high impedance then voltage spikes will
appear. These voltage spikes could interfere with data
loading on the DI and CLK pins.

Driver Outputs S1 to S40

There are 40 LCD driver outputs on the V 6118. When
COL is inactive the outputs S1 to Sn function as row driv-
ers and the outputs S(n + 1) to S40 function as column
drivers, where n is the V 6118 version no. (2, 4 or 8).
When COL is active all 40 outputs function as column
drivers (see table 6). There is a one to one relationship

between the display RAM and the LCD driver outputs.
Each pixel (segment) driven by the V 6118 on the LCD
has a display RAM bit which corresponds to it. Setting
the bit turns the segment “on” and clearing it turns it
“off”.

COL Input

The V 6118 functions as a row and column driver while
the COL input is inactive. When active the COL input
configures the V 6118 to function as a column driver
only. The former row outputs function as column outputs.
In cascaded applications one V 6118 should be used in
the row and column configuration (COL inactive) and the
rest as pure column drivers (COL active) (see Fig. 10).
Note when cascading V 6118s never cascade one ver-
sion with another. If aV 6118 8 is used to drive the rows
then only V 6118 8s can be cascaded with it. When COL
is active the V 6118 needs 48 bits of data in a load cycle.
40 bits are used for the column data and 8 bits to address
the display RAM regardless of V 6118 version (2, 4 or 8)
(see Fig. 4, 5 and 10).

Power Up

On power up the data in the shift registers, the display
RAM and the 40 bit display latch are undefined. The STR
input should be taken high on power up to blank the dis-
play, and then the display data written to the display
RAM (see Fig. 11). When finished the initial write to the
display RAM, take the STR input low to display the dis-
play RAM contents (see also section “STR Input”).
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Applications
Two V 6118 8s Cascaded
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VLCD

CLK
STR
Voo
Vss

cLK R - RAC RARRT - RAC 00

Col40, Col39 Col1, addr.8 .addr.2, addr.1, Col32, Col31 Col1,addr.8 addr.2, addr.1
STR

By connecting the V1, V2 and V3 bias inputs as shown, the pixel load is averaged across all the drivers.
The effective bias level source impedance is the parallel combination of the total number of drivers. For
example, if two V 6118 are cascaded as above, then the maximum bias level impedance becomes 12.5 k(. Fig. 10

Microprocessor Interface and LCD Blanking

RXD
TXD

8051

(Mode O)

VDD

P2.x

RESET

) When the microprocessor is reset, the port pin will be 1 Oscillator
configured as an input and so the STR line would float.
The pullup resistor will ensure that the LCD is blank 50% duty cycle
while the system reset line is active and after until the
port pin is setup by software.

Writing Data to the Display RAM while Keeping the LCD Blank

CLK i - A

DI

Col32, Col31 Col1, addr.8 addr.2, addr.1

STR {
Fig. 11
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V 6118 with External Resistor Divider Bias Generation

-

1 8 row outputs

e e

32 column outputs
Temperature compensation /
contrast adjustment
X
Yo — 7]
P d
ﬁ
Example set values: Vss
R=233-10kQ
C=22-47nF
Rx is given by the formula:
Rx = 4R ((Vpisp/Vicp) — 1) = 10 - 30 kQ Fig. 12
Enhanced Switching from the V 6118 Bias Configuration for a Large LCD
Temperature compensation /
contrast adjustment
Rx
Voise m
c TC
FC
+C
Llc
VSS
Large LCD example:
Vop = 5V, average pixel active area = 25 mm?,
display refresh rate = 30 Hz
For a single V 6118 4 driving such an LCD the
C=1uF voltage follower buffer (opamp) requirement is:
Rx is given by the formula: peak current 1.8 mA,
Rx = 4 (20 kQ) (Voisp/Vicp) — 1) Fig. 13 steady state current typically 100 ©A Fig. 14
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Dimensions of QFP Package

14.25 max

Dimensions in mm

EHHHHHHIHHHHHHJ

— 0.4 max. ;
1.3 max.
— 0.65 :q RL— -»l l<7

Detail

Fig. 16
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Dimensions of Chip Form

o
3
>
- n ~ {2 — @ n ~ o -~ [s2)
w ~ (223 ~— (2] ~ © w0 {'e] oy ™ o - e o
- ﬁmgm%v%mﬁo%N?m?mEO%'—§N$m§ﬁ§f$
Dl Bl Blx D% B B|x 5 |x Bx Bl= 7 |x Bx H|x H|x b|x H|<
R mE R S AR
| = ] ]
v3 - S16
X=v% Y=2168 B 55 vTes
1 S17
X=2, Y=1974 .—W
Y=1782 u I—-%BT
VLCD n
Y=1590 ._‘871:%‘561‘3“‘“
FR -
Y=1398 l—-—sy—z:%gr——
DI - S21
bor20e V6118 B
G e
Y=822 = ._3—2::32_2—‘_
STR -
N s
Y=438 — s
coL - $26
Y=246 550
X =-271
Y = -242 N
>
wls lo |« o 2B B 62 I8 & 2 F I8
R N R R L R b
SIx Ak Blx Blx Bl Blx Blx Blx Blx B Ix Blx Blx Blx B lx Blx
Thickness (typ.) = 11 mils
Chip size is X = 3657 by Y = 2895 microns or X = 144 by Y = 114 mils
Note: The origin (0,0) is the lower left coordinate of center pads.
The lower left corner of the chip shows distances to origin.
Dimensions in microns Fig. 17
Ordering Information
The V 6118 is available in the following packages:
QFP52, pinplasticpackage =~ V6118252F Chip form V61182 Chip*
V61184 52F V61184 Chip*
V61188 52F V61188 Chip*
*
TAB, tape automated bonding V61182 TAB on request
V61184 TAB When ordering, please specify the complete part num-
V61188 TAB ber and package.

© 1994 EM Microelectronic-Marin SA, 08/94, Rev. H/056

3-33







Real Time Cilock

Table of Contents Page
M 3002 LowPower4-BitRTC

with Battery Pin ..o 4- 3
M 3003 LowPower4-BitRTC

with Power Fail Connection ................... 4-11
V 3021 Ultra Low Power 1-BitRTC .................... 4-19
V 3022 VeryLow Power 8-Bit RTC with

Digital Trimming and

High Level Integration ............cccccccoeeol. 4 -31

V 3023 VeryLow Power 8-Bit RTC with
Digital Trimming, High Level Integration
and 16 Bytes of User RAM  .........cccccce. 4-47







M 3002

Real Time Clock Circuit

Features Typical Operating Configuration

M Battery pin, bus disabled on power down

B Easy to use like a RAM with fast access time

M Interface compatible with both Intel and Motorola
microprocessors

B TTL/CMOS compatible

M Standby on power down typically 5 uA

B Chrono and alarm time interrupt

B Can be synchronized to a master clock pulse

B Pulse output once per second, minute or hour

W BUSY pin can be used as a 1 Hz strobe for display
control

B BCD data format
MW Leap-year and auto roll-over of week number

CPU

or DS

RD
Q

WR or RW

Address
Decoder

7227
[
7

Vi,

B Packages DIP 16 and SO 16 ,\

B SYNC pin to tune the device to an external time E  S—
reference 2

= Frequency tuning and test modes . g s

Description

The M 3002 is a monolithic low power CMOS device
which functions as a 4 bit real time clock. The device is
accessed by chip select (CS) with read and write func-
tion timing provided by OE and R/W. The M 3002 is driv-
en by an external 32.768 kHz crystal, and uses the 24 s

hour system. An alarm can be preprogrammed up to one ‘
month in advance. The timer can measure elapsed time
up to 24 hours. Time data is stored in a 15 by 8 bit RAM

in BCD format. An 8 bit status word in the RAM controls Flg. 1
the mode of operation.
Pin Assignment
Applications
B Single board computers
B Industrial controllers Ves Lt ~ 16] Voo
B PABX and telephone systems X [2] 15] PULSE
B Taximeters, lorry tachos __@ ] 1] BUSY
M Data loggers SYNC [4] M 3002 i3] IRQ
R/W [5] [12] 1103
OE [§] ] /0 2
CS [z % 110 1
Vgs [8 [9] /O 0
Fig. 2
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Absolute Maximum Ratings

Handling Procedures

Parameter Symbol | Conditions This device has built-in protection against high static
- voltages or electric fields; however, anti-static precau-
Maximum voltage atVpp Voomax | Vss+8.0V tions must be taken as for any other CMOS component.
Minimum voltage at Vpp Voomin Ves—0.3V Unless otherwise specified, proper operation can only
Maximum voltage at Xl and XO | Vi Vop +0.3V occur when all terminal voltages are kept within the
Minimum voltage atXl and XO | Vi, Ve — 0.3V supply voltage range. Unused inputs must always be
Max. voltage atany signal pin - | Vina Voo +0.3V tied to a defined logic voltage level.
Min. voltage atany signalpin | Vi Vgs— 0.3V
Maximum storage temperature | Tsromax +150°C . .
Minimum storage temperature | Tsromn | —65°C Operating Conditions
Table1 | Parameter Symbol | Min. | Typ. [Max. |Units
Stresses above these listed maximum ratings may Operating temperature [ T, —-40 +85] °C
cause permanent damage to the device. Exposure be- Logic supply voltage  |Vpp +2.4|+50 [+55] V
yond specified operating conditions may affect device Battery voltage” Vpp—Vgs| +2.4 +50| V
reliability or cause malfunction. Crystal Characteristics
Frequency? f 32.768 kHz
Load capacitance C. 8 10 | 13 | pF
Series resistance Rg 20 50 | kQ
Trimmer capacitance |Cy 5 15 | 40 | pF
" See Fig. 10 and Fig. 11 Table 2
2 Parallel resonant crystal
Electrical Characteristics
Vpp = 5.0V = 10%, Vgs = 0V, Vgg = 3.0 V, and T, = 0°C to +70°C, unless otherwise specified
Parameter Symbol | TestConditions Min. Typ. Max. Units
Total static supply lop all outputs open, 10 HA
allinputs at Vpp
Standby current les Vpp=0V 5 8 nA
Inputs and Outputs
Input logic low Vi 0.0 0.8 \%
Input logic high Vi 2.4 5.0 \%
Pullup on OE and SYNC pins | |, V, =08V 30 uA
Output logic low on I/O pins Vou loo=3.2mA 0.4 v
Output logic low ) Voo 0.4 Vv
Outputlogic highon /O pins | Vo lon=2mA 2.4 \
Output logic high on IRQ Vou 100k pullup to Vpp 2.4 \
Output logic highr Vou 2.4 "
Input leakage Iin 0.0<Vy<5.0 1 nA
Oscillator
Starting voltage Vsta Cy = 18pF 1.8 v
Input capacitance on XI Cin 3.7 pF
Cutput capacitance on XO Cour 25 pF
Start-up time Tsta Cr=18pF 0.6 5 s
Frequency stability Lf/f 20=Vgg=5.0V 5 10 ppm/V
Cr=5pF
Table 3
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Timing Characteristics
Vop = 5.0V + 10%, Vg5 = 0V, Vgg = 3.0V, and T, = 0°C to +70°C

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Chip selectduration tes 280 ns
RAM access time" tace 150 270 ns
Time between two transfers tw 1000 ns
Data valid to Hi-impedance? tor 180 300 ns
Write data settle time® tow 200 ns
Data hold time® ton 0 ns
! tycc starts from OE or CS, whichever activates last. Table 4

2 to starts from OE or CS, whichever deactivates first.
9 tow ends at R/W or CS, whichever deactivates first.

4 tpy starts from R/W or CS, whichever deactivates first. n

Timing Waveforms
Read Timing for Both Intel (RD and WR Pulse) and Motorola (Advanced R/W with OE Tied to CS)

tes tw |
cs
— A4 .|
5c tacc
R A N~
tor
Data < Data valid

Fig. 3a

Write Timing for Both Intel (RD and WR Pulse) and Motorola (Advanced R/W with OE Tied to CS)

= A .

RW .

Data Data valid B

Fig. 3b
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Block Diagram

VO Co
Z ntrol

RAMENP

Timing Registers (RAM)

00 seconds watch
01 minutes

Address m
Register P e

11 date

VO 3101100

12 second timer
13 minutes
14 hours

15 status

Timing xi
Contrel & 32.768 kHz
[=]
ALU Cycle 5 [X0 T evsal
MAXVAL

4 la— SYNC

15 |- PULSE

Y
10 Bus 13 |—# RO

| g Transfer 14 B0SY

39

Fig. 4

Pin Description

Pin [ Name | Function
1 | Ves Negative battery terminal
2 | Xl 32.768 kHz quartz input
3 | XO 32.768 kHz quartz output
4 | SYNC | Time synchronization input
(internal pullup)
5 |RW | WR (Intel) or R/W (Motorola),
. seeFig. 10and 11
6 |OE RD (Intel), see Fig. 10 and 11
(internal puliup)
7 |CS Chip selectinput
8 | Vss Ground terminal
9 [I/00
10 | 1/O01 Data bus input/output lines
11 [l1/O2 Address bus input lines
12 |1/03
13 |IRQ Interrupt request output (open drain
with internal pullup)
14 | BUSY | Internal update cycle status output
15 | PULSE| Programmable timing pulse output
16 | Vpp Positive supply terminal (substrate)

Table 5

Functional Description

Power Supply and Data Retention

The M 3002 can be powered with a supply voltage bet-
ween 2.4 and 5.5 V, and backed up with a battery or
supercap (2.4t0 5.0 V), as indicated in Fig. 10 and 11, to
ensure operation and data retention during power-down.
Because of the low power consumption of the device,
lithium cells or standard rechargeable cells give many
years of effective life. If the battery is not required then
connect Vgg to Vgs. When the voltage at the Vgg pin
drops below the voltage at the Vgg pin, access to the
device is disabled. The I/O lines and the outputs BUSY
and PULSE are set to a highimpedance state. The open-
drain output IRQ will be inactive until Vp is restored.
Care should be taken to avoid the occurance of improper
states on interfacing signal lines.

RAM

The 16 x 8 RAM is used to store all clock, alarm, timer
and status data. The allocation of RAM addresses is
shown in Table 6. All time data are stored in Binary Cod-
ed Decimal (BCD) format. The transfer of this data bet-
ween the internal 8-bit bus and the I/O lines is performed
by the bidirectional I/0 buffer (see Block Diagram Fig. 4).
If the alarm and timer functions are not needed, then the
RAM section from these functions, addresses 8 to E hex,
may be used as non-volatile system storage by software.
It should be noted however that, if the unused function is
inadvertently activated by altering the status word, the
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stored data may be modified.
1/0O Address Locations

Address .

Hex | Dec Data Group |Max.Value |Operations
0 | 0 |Seconds |Watch |59 Time data
1 1 |Minutes 59 incremented
2 | 2 |Hours 23 under control of
3 | 3 |Date 28,29,30,31|status bit0
4 | 4 [Month 12
5 | 5 |Year 99
6 | 6 [Weekday 07
7 | 7 |Weekno. 53
8 | 8 [Seconds |Alarm |59 Alarmdata,
9 | 9 |Minutes 59 providinganIRQ
A | 10 |Hours 23 under control of
B | 11 |Date 28, 29, 30, 31 [status bit 1
C | 12 |Seconds |Timer |59 Timer data
D | 13 |Minutes 59 incremented
E | 14 {Hours 23 under control

of status bit4
F | 15 |Status  |Status Control
Table 6

Status and Control

The function of the individual bits of the status word are
shown in Table 7. The status word, address F hex, con-
trols the timekeeping functions performed in the ALU
section of the M 3002 (see Block Diagram Fig. 4). The
status word must be written on recovery from a total
power loss, Vpp and the battery voltage < 2.4 V.

Status Word

Bit  No.

{o Watch stop
1 Watchrun

{ 0 Alarm disable
1 Alarm enable

Alarm flag (alarm — watch)

Timer flag (timer = 0)

0 Timer stop
1 Timer run

— 00 256 Hz
01  Sec.

11 Hour

256 Hz or one pulse
atpin 15 every
second or minute
or hour

Test bit (“0" for normal operation)

Table 7

RAM Access

The interface between the M 3002 and the host micro-
processor consists of four bidirectional multiplexed data/
address lines (I/O lines), three control lines (CS, OE,
R/W), and an interrupt request line (IRQ). Three steps
are required to access a RAM address. The first access
transfers the 4-bit address of the data location, the
second reads or writes data bits 7 to 4 (tens) to or from
the address written in step one, and the third reads or

writes data bits 3 to 0 (units). Fig. 5 shows the 3 step
access sequence.

3 Step Access Sequence

Write 4 address bits
of RAM data location

Read or Write
bits 7 to 4 “tens”

Read or Write
bits 3 to 0 “units”

An internal multiplexer defines the 3 step access
sequence position. A 3 step access sequence is began
by writing the RAM 4-bit address and then the M 3002
treats the next two accesses as the 4-bit data transfers,
tens first, units second. A read access, while the muiti-
plexer is expecting an address write, will not begin a 3
step access sequence. The multiplexer can be initialized
(expecting an address write) by two read accesses.
Read accesses will complete a 3 step access sequence,
but will not begin one. The multiplexer must be initialized
by software on every power up of the system including
power up of the M 3002 from a power loss (Vpp and the
battery voltage < 2.4 V) condition.

Fig. 5

RAM Access and Internal Update Cycles

Every second an internal update occurs and lasts be-
tween 0.73 ms and 6 ms. During this update cycle, the
multiplexer is initialized, the BUSY output is active, and
aread will give F hexon the I/O pins. The RAM is allocat-
ed to the ALU (see Block Diagram Fig. 4). If an external
data transfer is in progress (see RAM Access section),
the internal update cycle is delayed for a maximum of
one second. After a delay of one second the external
data transfer will be aborted and the RAM assigned to
the internal update cycle. With the multiplexer in its initial
state, reading the M 3002 will give O hex if an internal
update cycle is not in progress and F hex if in progress.
Thus prior to beginning a 3 step access sequence, soft-
ware must read the I/O pins to determine if the RAM is
available. Additionally the BUSY pin goes active while an
internal update cycle is in progress. To prevent an
update during a sequence of transfers, for example
hours, minutes and seconds, there niust be less than
2 ms between each transfer (i.e. 3 step access
sequence). If software continuously polls the M 3002 to
seek an event or refresh a display then the delay bet-
ween two poll sequences (e.g. read hours, minutes,
seconds) should be greater than 6 ms to allow an update
cycle to occur.

RAM Access and Interrupts

Any false or aborted access will make the M 3002 jump
incorrectly to the next step in the 3 step access
sequence. Access to the M 3002 is not re-entrant and so

4-7
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the software routine accessing the M 3002 must com-
plete the 3 step access sequence before another soft-
ware routine can access the device. Interrupt software
routines must not access the M 3002 uniess it can be
guaranteed that the M 3002 is not in a 3 step access
sequence. Additionally interrupt software routines must
not delay the 3 step access sequence in the background
routine longer than one second or an internal update
cycle will occur within the M 3002. It is recommended
that all software routines reading or writing to the M 3002
call one of the software routine structures, shown in
Fig. 6, for each device access.

M 3002 Software Access Routines

M 3002 __ WRITE:
Disable maskable interrupts
Wait for Bus = 0 hex
Write address to M 3002
Write data bits 7 to 4 to M 3002
Write data bits 3 to 0 to M 3002
Enable maskable interrupts

M 3002 __ READ:
Disable maskable interrupts
Wait for Bus = 0 hex
Write address to M 3002
Read data bits 7 to 4 from M 3002
Read data bits 3 to 0 from M 3002

Enable maskable interrupts Fig. 6

Non maskable interrupt routines must not access the
M 3002 as it cannot be guaranteed that the M 3002 is not
in the middle of a 3 step access sequence. In a multi-
tasking software environment the task accessing the
M 3002 must not be interrupted during a 3 step access
sequence.

Alarm and IRQ

An alarm date and time may be presetin RAM addresses
8 to B hex. During every update cycle, the ALU (see
Block Diagram Fig. 4) compares the contents of the
watch addresses, 0 to 3 hex, with the preset alarm time
data. If the alarm is enabled (status word bit 1) and the
alarm time data matches the watch addresses 0 to 3 hex,
the IRQ pin goes active and the alarm flag (status word
bit 2) is set to indicate to the software the source of the
interrupt. IRQ will remain active until the software
acknowledges the interrupt by clearing the alarm flag
(status word bit 2). If the alarmis enabled (status word bit
1), and an alarm RAM location set to FF hex, this location
is not compared with the associated watch location.
Thus it is possible to achieve a repeat feature where an
alarm occurs every programmed number of, seconds, or
seconds and minutes, or seconds, minutes and hours.
The M 3002 does not generate interrupts until the 3 step
access sequence is complete.

Timer and IRQ

By setting the status word bit 4 (timer enable bit), the pre-
set time data in RAM addresses C hex to E hex, incre-
ments every second with the update cyci2. When pass-

ing from 23:59:59 to 00:00:00, the timer flag (status word
bit 3) is set and the TRQ output goes active. IRQ will
remain active until software acknowledges the interrupt
by clearing the timer flag (status word bit 3). The M 3002
does not generate interrupts until the 3 step access
sequence is complete.

PULSE Output

The PULSE output can be programmed with bits 5 and 6
of the status word, as shown in Table 7, to produce a
negative pulse of 64 us duration, every second, minute,
or hour, while the watch is running. Clearing bits 5 and 6
of the status word will produce a 256 Hz square wave on
the PULSE pin. The latter feature is intended for fre-
quency tuning, see section Frequency Tuning.

SYNC Input

If the SYNC input is set low for longer than 200 us, the
watch will synchronize to the falling edge of this SYNC
signal with a precision of + 2 ms. The seconds RAM
location (address 0 hex) will be cleared and if the con-
tents were = 30, the minutes location (address 1 hex)
will be incremented.

Frequency Tuning

The PULSE pin will output a 256 Hz square wave signal
if the bits 5 and 6 of the status word are cleared. The
period of the signal on the PULSE pin can be adjusted by
the crystal trimmer. The nominal period for 256 Hz is
3.90625 ms (see Fig. 7)

Calibration Circuit

5VDC

Voo
Trimmer | 256 Hz nominal
5-40pF Sy PULSE,
32768 kiz Address F hex >
32 z 76543210 Trim for period
C. = 10pF =1 (PO TTTT] of 3.90625 ms

T _xo
Vs

Crystal Layout

In order to ensure proper oscillator operation we recom-

mend the following standard practices.

— Keep traces as short as possible

— Use a guard ring around the crystal and capacitor or

trimmer.
Fig. 8 shows the recommended layout.

P.C.B. Layout

Voo

Fig. 7

Fig. 8

4-8



M 3002

An external signal generator can be used to drive the
Some of the various test features added to the M 3002, M 3002. Fig. 9 shows how to connect the signal genera-
some can be activated by software. Table 8 shows the  tor. The speed can be increased by increasing the signal

available test modes and how they may be activated. generator frequency to a maximum of 128 kHz. Test
modes can be activated while using an external signal
Test Modes generator if required. To leave test, the test bit (status
Status|Status[SYNC Function word bit 7) must be cleared by software. Test corrupts
bit7 | bit5 |input the watch and timer data and so all parameters should
0 0 Vgs |Normaloperation be reloaded after a test session.
1 0 Vgs |First5 stages of divider chain bypass- Signal Generator Connection
o ed: acceleration by a factor of 32"
1 1 Vgs |Parallelincrement of all time and timer
data at 1Hz depending on the status
___|ofbitoandbit4? @
1 1 Vpp |Parallelincrement of all time and timer
data at 32 Hz depending on the status
of bitOandbit4
First 5 stages of divider chain bypass- —
ed: thus acceleration by a factor of 32" Vss
! External signal generator to be used Table 8 Fig. 9
2 Crystal or extended signal generator 9.
Typical Application
Intel Microprocessor Interfaced with the M 3002 in a Typical Configuration
+5V
- WR
RD
8031 Address |
decoder
/Address Bus. AB 10 A15
Fig. 10
Motorola Microprocessor Interfaced with the M 3002 in a Low Battery Current Configuration
Note 1: The 1 uF and 1 k) protect
pin Vgs against excessive
voltage fluctuations dur-
ing violent switchovers to
or from battery supply.
Note 2: The minimum standby
Q Address voltage (Vpp — Veg) is
decoder 2.4V, and thus in the low
current configuration the
battery voltage must be
2.4V + the diode voltage.
Fig. 11
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Package and Ordering Information
Dimensions of SO Package

r——w,ﬁ max. ———

;;ga max.
’H*O.SS’“‘ ? Seating plane
»‘ 14/‘.14 max. °
HAHAAAAR
16

|
———10.4 max. ———{

-——7.6 max.

|
|
|

See Detail A

See 08301 e

023700

0.33 min.

Parting line

%
<
E
o

:

Detail A
Dimensions in mm Fig. 12
Dimensions of DIP Package
———19.2 max. ~m——~—7——»1
_Z }T
5.1 max.
3.4503 \-Seating plane 0200
el .~ 2
0.76 max. 1.25¢04 0.51 max. 2.54
HMMrmmm r’T‘T
5 T
4 - _ —— e — -t
© ~
1 j i
J FLIJLIN [ 00 A [ 6 (S I N )
Dimensions in mm Fig. 13

Ordering Information

The M 3002 is available in the following packages:
DIP 16-pin plastic package M 3002 16P
SO 16-pin wide plastic package M 3002 16S
Chip form on request.

When ordering, please specify the complete part num-
ber and package. .

© 1994 EM-Microelectronic-Marin SA, 08/94, Rev. F/063
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Real Time Clock Circuit

Features

W Easy to use like a RAM with fast access time

B Interface compatible with both Intel and Motorola
microprocessors

B TTL/CMOS compatible

B Standby on power down typically 5 uA

B Chrono and alarm time interrupt

B Sleep mode capability

W Can be synchronized to a master clock pulse

B Pulse output once per second, minute or hour

W BUSY pin can be used as a 1 Hz strobe for display
control

W BCD data format

M Leap-year and auto roll-over of week number

MW Packages DIP 16 and SO 16

m SYNC pin to tune the device to an external time
reference

B Frequency tuning and test modes

Description

The M 3003 is a monolithic low power CMOS device
which functions as a 4 bit real time clock. The device is
accessed by chip select (CS) with read and write func-
tion timing provided by OE and R/W. The M 3003 is driv-
en by an external 32.768 kHz crystal, and uses the 24
hour system. An alarm can be preprogrammed up to one
month in advance, and, even in standby, the M 3003
pulls the IRQ pin active low on aninternal alarm interrupt.
The timer can measure elapsed time up to 24 hours.
Time data is stored in a 15 by 8 bit RAM in BCD format.
An 8 bit status word in the RAM controls the mode of ope-
ration.

Applications

M Single board computers

M Industrial controllers

W PABX and telephone systems
W Taximeters, lorry tachos

W Data loggers

Typical Operating Configuration

CPU

00
////

Address
Decoder

Address Bus // ////;/////f

0, DxeBus 70 )

QRN RAM
cs
N OF
s ‘ WE
Fig. 1
Pin Assignment
\/ 1 N4 71 TE
VDD L 2 =
XI 2 5] PULSE
X0 [3] 7] BUSY
SYNC[Z] m3003 3] TRQ
R/W [5] 73] 103
OE [5] 1] 1102
CS [} [70] 1/0 1
Vgs [B 51 1100
Fig. 2
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Absolute Maximum Ratings

Handling Procedures

Stresses above these listed maximum ratings may

Table1  Operating Conditions

Parameter Symbol | Conditions This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
Max.voltage atVppandIRQ | Vopme, | Vs +8.0V tions must be taken as for any other CMOS component.
Min. voltage atVppandIRQ | Vopmin Vs —0.3V Unless otherwise specified, proper operation can only
Max. voltage atremaining pins | Ving, Vpp +0.3V occur when all terminal voltages are kept within the
Min. voltage atany signal pins | Viyjy Vss— 03V supply voltage range. Unused inputs must always be
Maximum storage temperature | Tsromax | +150°C tied to a defined logic voltage level.
Minimum storage temperature | Tsromin -65°C

cause permanent damage to the device. Exposure be- Parameter Symbol| Min. | Typ. |Max. |Units
yond specified operating conditions may affect device Operating temperature |T, -40 +85| °C
reliability or cause malfunction. Logic supply voltage Voo +2.0|+5.0 |+55| V
Crystal Characteristics
Frequency" f 32.768 kHz
Load capacitance CL 8 10 | 13 | pF
Series resistance Rs 20 | 50 | k2
Trimmer capacitance  |Cy 5 15 40 | pF
" Parallel resonant crystal Table 2
Electrical Characteristics
Vpp = 5.0V, Vgg =0V, and T, = 0°C to +70°C, unless otherwise specified
Parameter Symbol | TestConditions Min. Typ. Max. Units
Total static supply Iss R 12 20 HA
Standby current lss Vpp =3V" 5 8 wA
Inputs and Outputs
Input logic low Vi 0.0 0.8 \%
Inputiogic high Vin 2.4 5.0 \
Pullup onOE andSYNC pins | I, V,.=08V 30 nA
Output logic low on I/0 pins Voo loo=3.2mA 0.4 Y
Outputlogic highon I/Opins | Vou lon=2mA 2.4 v
Input leakage Iin 0.0<Vy<5.0 1 nA
Oscillator
Starting voltage Vsra Cr=18pF 1.8 Vv
Input capacitance on XI Cin 3.7 pF
Output capacitance on XO Cour 25 pF
Start-up time Tsta Cr;=18pF 0.6 5 s
Frequency stability At/ 20=Vpp=5.0V, 5 10 ppm/V
Cr=5pF
" All outputs open, TE at Vgg, all other inputs at Vpp,. Table 3
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Timing Characteristics
Vop = 5.0V + 10%, Vgs = 0V, and T, = 0°C to +70°C

Parameter

Symbol | Test Conditions Min. Typ. Max. Units
Chip selectduration tcs 280 ns
RAM accesstime" tace 150 270 ns
Time between two transfers tw 1000 ns
Data valid to Hi-impedance?® tor 180 300 ns
Write data settle time® tow 200 ns
Data hold time* ton 10 ns
" tacc starts from OE or CS, whichever activates last. Table 4

2 tor starts from OE or CS, whichever deactivates first.
9 tpw ends at R/W or TS, whichever deactivates first.
4 1oy starts from R/W or CS, whichever deactivates first.

Timing Waveforms

Read Timing for Both Intel (RD and WR Pulse) and Motorola (Advanced R/W with OE Tied to CS)

Data

tes tw
L A N
tacc
>{ 72‘ t
DF
Z Data valid >

Fig. 3a
Write Timing for Both Intel (RD and WR Pulse) and Motorola (Advanced R/W with OE Tied to CS)
| tes ! tw |
. | ] |
* \ A N
RW N
tow ton
T
Data Data valid :}
Fig. 3b
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Block Diagram

1/O Control

%

RAMENP

Timing Registers (RAM)

00 seconds watch
01 minutes

02 hours

03 date

04 month

Address 07 week number

Register

R Address%

08 seconds alarm
09 minutes

10 hours

11 date

12 second timer
13 minutes
14 hours

15 status

Timing
Cycle = 32.768kHz
ALU hetd 5 X0 cstal
MAXVAL
16 fag— TE

4 fea— SYNC

15 j—a= PULSE

vo BUSY 13 = iRQ

Transfer J—
Mux anse 14 |—e= BUSY

Fig. 4

Pin Description

Pin | Name | Function
1 | Voo Positive supply terminal
2 | Xl 32.768 kHz quartz input
3 | XO 32.768 kHz quartz output
4 [SYNC | Time synchronization input
(internal pullup)
5 |[RW | WR(Intel) or R'W (Motorola),
see Fig. 10
6 | OE RD (Intel), see Fig. 10
(internal pullup)
7 |CS Chip select input
8 | Vss Ground terminal
9 |1/0O0 )
10 1V/O1 Databus input/outputlines
11 | 1102 i Address businputlines
12 {1/03
13 |TRQ Interrupt request output (open drain
with internal pullup)
14 | BUSY | Internal update cycle status output
15 | PULSE] Programmable timing pulse output
16 | TE Transfer enable input

Table 5

Functional Description

Power Supply and Data Retention

The M 3003 can be powered with a supply voltage bet-
ween 2.0 and 5.5 V, and backed up with a battery or
supercap (2.0t05.0V), asindicated in Fig. 10. To ensure
correct operation and data retention during power-down
an active low power fail signal must be connected to the
TE pin. Because of the low power consumption of the
device, lithium cells or standard rechargeable cells give
many years of effective life. When the transfer enable
input TE goes to a low state, all inputs are disable, and
the I/O lines and the outputs BUSY and PULSE are set
to a high impedance state. The open-drain output TRQ
will still go to GND if an internal alarm interrupt condition
occurs. Thus it is possible to use the M 3003 in a “sleep
and awake” condition to switch on the power system.
Care should be taken that no parasitic current flows due
to improper states of interfacing signal lines.

RAM

The 16 x 8 RAM is used to store all clock, alarm, timer
and status data. The allocation of RAM addresses is
shown in Table 6. All time data are stored in Binary Cod-
ed Decimal (BCD) format. The transfer of this data bet-
ween the internal 8-bit bus and the I/O lines is performed
by the bidirectional I/O buffer (see Block Diagram Fig. 4).
If the alarm and timer functions are not needed, then the
RAM section from these functions, addresses 8 to E hex,
may be used as non-volatile system storage by software.

4-14
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It should be noted however that, if the unused function is
inadvertently activated by altering the status word, the
stored data may be modified.

/0 Address Locations

Address "
Hex | Dec Data Group |[Max.Value |Operations
0 | 0 [Seconds |Watch |59 Time data
1 1 |Minutes 59 incremented
2 | 2 |Hours 23 under control of
3 3 |Date 28,29, 30, 31|status bit0
4 | 4 |Month 12
5 | 5 |Year 99
6 | 6 |Weekday 07
7 | 7 |Weekno. 53
8 | 8 |[Seconds |Alarm |59 Alarmdata, _ _
9 | 9 [Minutes 59 providingan IRQ
A | 10 [Hours 23 under control of
B | 11 [Date 28,29, 30, 31|status bit 1
C | 12 |Seconds |Timer (59 Timer data
D | 13 [Minutes 59 incremented
E | 14 |Hours 23 under control
of status bit4
F | 15 |Status  |Status Control
Table 6

Status and Control

The function of the individual bits of the status word are
shown in Table 7. The status word, address F hex, con-
trols the timekeeping functions performed in the ALU
section of the M 3003 (see Block Diagram Fig. 4). The
status word must be written on recovery from a total
power loss, Vpp < 2.0 V.

Status Word

Bit No.

{ 0 Watchstop
1 Watch run

{ 0 Alarm disable
1 Alarm enable

Alarm flag (alarm = watch)
Timer flag (timer - 0)

{ 0 Timer stop
1 Timer run

——— 00 256 Hz 256 Hz or one pulse
01 Sec atpin 15 every
10 Min. second or minute
11 Hour or hour

Test bit (“0” for normal operation)

Table 7

RAM Access

The interface between the M 3003 and the host micro-
processor consists of four bidirectional multiplexed data/
address lines (I/O lines), three control lines (TS, OE,
R/W), and an interrupt request line (IRQ). Three steps
are required to access a RAM address. The first access
transfers the 4-bit address of the data location, the
second reads or writes data bits 7 to 4 (tens) to or from
the address written in step one, and the third reads or

writes data bits 3 to 0 (units). Fig. 5 shows the 3 step
access sequence.

3 Step Access Sequence

Write 4 address bits
of RAM data location

Read or Write
bits 7 to 4 “tens”

Read or Write
bits 3 to 0 “units”

An internal multiplexer defines the 3 step access
sequence position. A 3 step access sequence is began
by writing the RAM 4-bit address and then the M 3003
treats the next two accesses as the 4-bit data transfers,
tens first, units second. A read access, while the multi-
plexer is expecting an address write, will not begin a 3
step access sequence.

The muiltiplexer can be initialized (expecting an address
write) by two read acc Read acc will com-
plete a 3 step access sequence, but will not begin one.
The multiplexer must be initialized by software on every
power up of the system inciuding power up of the M 3003
from a power loss (Vpp < 2.0 V) condition.

Fig. 5

RAM Access and Internal Update Cycles

Every second an internal update occurs and lasts be-
tween 0.73 ms and 6 ms. During this update cycle, the
multiplexer is initialized, the BUSY output is active, and
areadwill give F hex onthe I/O pins. The RAM is allocat-
ed to the ALU (see Block Diagram Fig. 4). If an external
data transfer is in progress (see RAM Access section),
the internal update cycle is delayed for a maximum of
one second. After a delay of one second the external
data transfer will be aborted and the RAM assigned to
the internal update cycle. With the multiplexer in its initial
state, reading the M 3003 will give 0 hex if an internal
update cycle is not in progress and F hex if in progress.
Thus prior to beginning a 3 step access sequence, soft-
ware must read the I/O pins to determine if the RAM is
available. Additionally the BUSY pin goes active while an
internal update cycle is in progress. To prevent an
update during a sequence of transfers, for example
hours, minutes and seconds, there must be less than
2 ms between each transfer (i.e. 3 step access
sequence). If software continuously polls the M 3003 to
seek an event or refresh a display then the delay bet-
ween two poll sequences (e.g. read hours, minutes,
seconds) should be greater than 6 ms to allow an update
cycle to occur.

RAM Access and Interrupts

Any false or aborted access will make the M 3003 jump
incorrectly to the next step in the 3 step access
sequence. Access to the M 3003 is not re-entrant and so
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the software routine accessing the M 3003 must com-
plete the 3 step access sequence before another soft-
ware routine can access the device. Interrupt software
routines must not access the M 3003 unless it can be
guaranteed that the M 3003 is not in a 3 step access
sequence. Additionally interrupt software routines must
not delay the 3 step access sequence in the background
routine longer than one second or an internal update
cycle will occur within the M 3003. It is recommended
that all software routines reading or writing to the M 3003
call one of the software routine structures, shown in
Fig. 6, for each device access.

M 3003 Software Access Routines

M 3003 __ WRITE:
Disable maskable interrupts
Wait for Bus = 0 hex
Write address to M 3003
Write data bits 7 to 4 to M 3003
Write data bits 3 to 0 to M 3003
Enable maskable interrupts

M 3003 __ READ:
Disable maskable interrupts
Wait for Bus = 0 hex
Write address to M 3003
Read data bits 7 to 4 from M 3003
Read data bits 3 to 0 from M 3003

Enable maskable interrupts Fig. 6

Non maskable interrupt routines must not access the
M 3003 as it cannot be guaranteed that the M 3003 is not
in the middle of a 3 step access sequence. In a multi-
tasking software environment the task accessing the
M 3003 must not be interrupted during a 3 step access
sequence.

Alarm and IRQ

An alarm date and time may be presetin RAM addresses
8 to B hex. During every update cycle, the ALU (see
Block Diagram Fig. 4) compares the contents of the
watch addresses, 0 to 3 hex, with the preset alarm time
data, and the alarm is enabled (status word bit 1), the
TRQ pin goes active and the alarm flag (status word bit 2)
is set to indicate to the software the source of the inter-
rupt. TRQ will remain active until the software acknowl-
edges the interrupt by clearing the alarm flag (status
word bit 2). If the alarm is enabled (status word bit 1), and
an alarm RAM location set to FF hex, this location is not
compared with the associated watch location. Thus it is
possible to achieve a repeat feature where an alarm
occurs every programmed number of, seconds or
seconds and minutes or seconds, minutes and hours.
The M 3003 does not generate interrupts until the 3 step
access sequence is complete. The M 3003 will pull the
TRQpin active low, while TE is also active low, if an alarm
interrupt occurs. This feature can be used to switch on
the microprocessor power.

Timer and TRQ
By setting the status word bit 4 (timer enable bit), the pre-

set time data in RAM addresses C hex to E hex, incre-
ments every second with the update cycle. When pass-
ing from 23:59:59 to 00:00:00, the timer flag (status word
bit 3) is set and the TRQ output goes active. TRQ will
remain active until software acknowledges the interrupt
by clearing the timer flag (status word bit 3). The M 3003
does not generate interrupts until the 3 step access
sequence is complete. The timer is incremented while
TE is active low, however it will not cause TRQto become
active until TE goes inactive high.

PULSE Output

The PULSE output can be programmed with bits 5 and 6
of the status word, as shown in Table 7, to produce a
negative pulse of 64 us duration, every second, minute,
or hour, while the watch is running. Clearing bits 5 and 6
of the status word will produce a 256 Hz square wave on
the PULSE pin. The latter feature is intended for fre-
quency tuning, see section Frequency Tuning.

SYNC Input

If the SYNCinput is set high for longer than 200 us, the
watch will synchronize to the falling edge of this SYNC
signal with a precision of £ 2 ms. The seconds RAM
location (address 0 hex) will be cleared and if the con-
tents were = 30, the minutes location (address 1 hex)
will be incremented.

Frequency Tuning

The PULSE pin will output a 256 Hz square wave signal
if the bits 5 and 6 of the status word are cleared. The
period of the signal on the PULSE pin can be adjusted by
the crystal trimmer. The nominal period for 256 Hz is
3.90625 ms (see Fig. 7)

Calibration Circuit

5VDC

X VoD
M 3003

Trimmer
5-40pF ix

256 Hz nominal
PULSE

Address F hex >

32.768 kHz —— 76543210
T xo (ol TTTT]

Vss

Crystal Layout

In order to ensure proper oscillator operation we recom-

mend the following standard practices.

— Keep traces as short as possible

— Use a guard ring around the crystal and capacitor or
trimmer.

Fig. 8 shows the recommended layout.

P.C.B. Layout

Trim for period

Ci vopr of 3.90625 ms

Fig. 7

Fig. 8
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Test

Some of the various test features added to the M 3003,
can be activated by software. Table 8 shows the availa-
ble test modes and how they may be activated.

Test Modes

An external signal generator can be used to drive the
M 3003. Fig. 9 shows how to connect the signal genera-
tor. The speed can be increased by increasing the signal
generator frequency to a maximum of 128 kHz. Test
modes can be activated while using an external signal
generator if required. To leave test, the test bit (status

Status|Status|SYNC Function word bit 7) must be cleared by software. Test corrupts
bit7 | bit5 |input the watch and timer data and so all parameters should
0 0 Vgs |Normaloperation be reloaded after a test session.
1 0 Vpp |First 5 stages of divider chain bypass- Signal Generator Connection
ed: acceleration by a factor of 32
1 1 Vss |Parallelincrement of all time and timer
data at 1Hz depending on the status 7\
ofbit0 andbit 4. W
1 1 Vpp |Parallelincrement of all time and timer
data at 32Hz depending on the status
of bit0 and bit 4. 1
First 5 stages of divider chain bypass- Vss
ed: thus acceleration by a factor of 32 Fia. 9
Table 8 ‘-
Typical Application
Intel Microprocessor Interfaced with the M 3003
5V
3
100k O
3
1 uF PR
S —e—— Power fail
B LSE
WR
RD
|
Address |
8031 decoder |
-
! oo
I R B RS K
RG [ 5
......... e L <7
R Address Bus, A0 1o A7, Data Bus S iy
Fig. 10
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Package and Ordering Information
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Ordering Information

The M 3002 is available in the following packages: When ordering, please specify the complete part num-
DIP 16-pin plastic package M 3003 16 P ber and package.

SO 16-pin wide plastic package M 3003 16 S

Chip form on request.
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V 3021

1 Bit Real Time Clock

Features

B Supply current typically 800 nA at 3 V

B 60 ns access time

B Fully operational from2.0Vto 5.5V

B No busy states or danger of a clock update while
accessing

M Serial communication on one line of a standard
parallel data bus or over a conventional 3 wire serial
interface

W Interface compatible with both Intel and Motorola

W Seconds, minutes, hours, day of month, month, year,
week day and week number in BCD format

W Leap year and week number correction

B Time setlock mode to prevent unauthorized setting of
the current time or date

W Oscillator stability 0.3 ppm / volt

B No external capacitor needed

W Frequency measurement and test modes

B Packages DIP8 and SO8

Description

The V 3021 is a low power CMOS real time clock. Data
is transmitted serially as 4 address bits and 8 data bits,
over one line of a standard parallel data bus. The device
is accessed by chip select ( @)lith read and write con-
trol timing provided by either RD and WR pulse (Intel
CPU) or DS with advanced R/W (Motorola CPU). Data
can also be transmitted over a conventional 3 wire serial
interface having CLK, data I/0 and strobe. The V 3021
has no busy states and there is no danger of a clock
update while accessing. Supply current is typically 800
nA at Vpp = 3.0 V. Battery operation is supported by
complete functionality down to 2.0 V. The oscillator sta-
bility is typically 0.3 ppm/V. If the V 3021 is used with a
+ 10 ppm crystal having a load capacitance of 8.2 pF,

then the accuracy will be typically 1 s/day at 25°C.

Applications

W Utility meters

W Battery operated and portable equipment
B Consumer electronics

B White/brown goods

B Pay phones

W Cash registers

B Personal computers

W Programmable controller systems

W Data loggers

Typical Operating Configuration

12
“;'ga cPU
.
N 21
" g ~>|  Address
ff:' — Decoder
N7
b
AN
3 2
A
<
- (_/é
7,
.
NN SN
/ tss RAM
RD
N7 ¥e
v
v

Fig. 1
Pin Assignment
X ] N\ 7 Voo
ﬁ O Vv 3021 0 WR
CS [ ] RD
Vss [ o
Fig. 2




V 3021

Absolute Maximum Ratings mal precautions be taken as for any other CMOS compo-
— nent. Unless otherwise specified, proper operation can
Parameter Symbol | Conditions only occur when all terminal voltages are kept within the
Maximum voltage at Vpp Voomax | Vss + 7.0V supply voltage range. Unused inputs must always be
Minimum voltage at Vpp Vobmin Vgg — 0.3V tied to a defined logic voltage level.
Maximum voltage at any signal pin | V., Vpp + 0.3V
Minimum voltage atany signal pin |V i, Vgs — 0.3V Operating Conditions
Maximum storagetemperature | Tgromax | +150°C
"Eﬂlinimum SYO:! agehtemperature Tstomn | —65°C Parameter Symbol | Min. | Typ. | Max. |Units
ectrostatic discharge maximum - "
OMIL-STD-683C mathod 3015 Vora | 1000V Operatingtemperature | Ty | —40 +851 °C
Maximum solderingconditions | Tgmax 250°Cx10s Logicsupply voltage Voo +20|+50(+565| V
Supply voltage dv/dt
Table 1 (power-up & power-down) 6 | Vius
Stresses above these listed maximum ratings may | Decoupling capacitor 100 -nF
cause permanent damage to the device. Exposure be- | Crystal Characteristics
yond specified operating conditions may affect device | Frequency” f 32.768 kHz
reliability or cause matfunction. Load capacitance C, 7 [82] 30 | pF
Series resistance Rs 35 | 50 | kQ
Handling Procedures Y Parallel resonant crystal, use a +10ppm Table 2

. . o " . . ; crystal with a load capacitance of 8.2pF
This device has built-in protection against high static toryachk:vvle an accuragy of typif:acl’llya +‘: siday
voltages or electric fields; however, it is advised that nor- at 25°C. +11.57ppm = +1s/day. -

Electrical Characteristics
Vpp = 5.0V + 10%, Vgg = OV and T, = —40°C to +85°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Unit
Total static supply Iss alloutputs open, all inputs at Vpp 0.8 1.8 uA

Vpp = 3.0V, address 0 = 0
Total static supply Iss all outputs open; allinputs at Vpp 1.3 10 nA

address0=0

Ta=25°C 3 A
Dynamic current lss 1/0to Vs through 1MQ 300 uA

RD = Vg5, WR = Vpp,

CS = 4MHz

address 0 =0, read all 0
Input/Output
Input logic low Vi 1.0 \"
Input logic high Vi 35 \
Output logic low Vo loL = 4mA 04 Vv
Outputlogic high Vou lon = 4mA 24 v
Input leakage In 0.0<Vy<5.0V 0.1 1 nA
Outputtri-state leakage lrg CShigh, and address 0, 0.1 1 uA
onl/O pin bit0, low
Oscillator
Starting voltage Vsra 1.8 \'
Input capacitance on XI Cn Ta=25C 13 pF
Output capacitance on XO Cour |Ta=25°C 9 pF
Start-up time Tsra 1 s
Frequency stability Aff - 12.0=Vpp=<5.5V,T, =25°C 0.3 0.5 ppm/V
Frequency Measurement Mode
Current source on /O pin loxe | CS high, addr. 0, bit0, high 10 25 60 nA
pulsed on/off @ 256Hz Vio=1V

Table 3




V 3021

Timing Characteristics
Vgs = 0V, and T, = —40°C to +85°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. | Max. | Min. | Typ. I Max. | Units
Voo=2V | Vpp=5.0V+10%
Chip select duration tes Write cycle 500 50 ns
RAM access time") tacc Cronp = 50pF 300 50 60 ns
Time between two transfers tw 500 100 ns
Rise time? ta 10 200 10 200 ns
Falltime? t 10 | 200 | 10 200 | ns
Data valid to Hi-impedance® tor 15 200 15 30 40 ns
Write data settle time® tow 80 50 ns
Data hold time® ton 120 25 ns
Advance write time taow 20 10 ns
Write pulse time® twe 500 50 ns
" tacc starts from RD or CS, whichever activates last Table 4
2'CS, RD, DS, WR and R/W rise and fall times are specified by t; and t
3 toe starts from RD or CS, whichever deactivates first
4 tow ends at WR or CS, whichever deactivates first
5) ty, starts from WR or CS, whichever deactivates first
6 tyc starts from WR orCS whichever activates last and ends at WR or CS, whichever deactivates first
Timing Waveforms
Read Timing for Intel (RD and WR Pulse) and Motorola (DS (or RD pin tied to CS) and R/W)
tcs tw
T K
—_— —
CS — L -
tacc
RD/DS — P .
WR/RW 3 K\ N
tor
110 data valid
Fig. 3a
Write Timing for Intel (RD and WR Pulse)
tes | tw .
CS —
X A4
RD = N T -
twe \ Y
N A R S
tow tou
nw —— data valid E
Fig. 3b
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Write Timing for Motorola (DS (or RD Pin Tied to CS) and R/W)

tes

@*—K‘_

Vi

DS TN
taow N X

H

RW
tow ton
110 < data valid > Fig. 3¢
Communication Cycles
Read Data Cycle for Intel (RD and WR Pulse)
cs U_\me I
o W W B
wi\L [ L U Y -
10 (a0 y—(ary—a2 —(as Y - — -
O OmOmOaiOm) am
P writes 4 address bits —re#—— uP reads 8 data bits ——»‘
Fig. 4a
Read Data Cycle for Motorola (DS (or RD Pin Tied to CS) and R/W)
[ S A (R O B B S A I
wUTU U UL U I~
rv L L L L -
10 =) )—(a2) )0y (o) — — — o)
P writes 4 address bits —#~—— uP reads 8 data bits
Fig. 4b
Write Data Cycle for Intel (RD and WR Pulse)
s LU UL I
RD “1” - —
wgp o — — — — o — — — — — —
L2 T VO A WO A Y A U O Y R Y O
10 (a0 a)—s2)—a )0y —or )~ —
wP writes 4 address bits P writes 8 data bits
Fig. 4c
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Write Data Cycle for Motorola (DS (or RD Pin Tied to CS) and R/W)

B L L O A O B I
DS\ [\ [\ \(‘W(\/\__I
R’WL/—\J_\J‘\J_\_/*\IL _ I

P writes 4 address bits —# P writes 8 data bits ﬁ»

Address Command Cycle for Intel Address Command Cycle for Motorola
(RD and WR Puilse) (DS (or RD Pin Tied to CS) and R/W)

S\ L\ s
I
M oS\

UL WU U

0 —=a)—a)—(a2)—m9) 10 {~(0)—(a)y—(az)—(x5)
P writes 4 address bits wP writes 4 address bits

Fig. 4e Fig. 4f

Fig. 4d

Block Diagram

Oscillator and
Divider Chain

Clock ZA\

(reserved
area)

0 Status 0
1 Status 1
2

RAM . :l
(user RAM

M
area) !

Copy_RAM_to_clock
Copy_clock_to_RAM

9 1t 1

/0 €—>| Serial Buffer RD

CS — > & Decoder «— WR

n|mjo . .

data
Read

Fig. 5
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Pin Description

Pin | Name | Function

1 Xl 32kHz crystal input

2 |XO 32kHz crystal output

3 |CS Chip selectinput

4 Vss Ground supply

5 110 Datainput and output

6 |RD Intel RD Motorola DS (ortie toCS)
7 |WR Intel WR, Motorola R/W

8 Voo Positive supply

Table 5

Functional Description

Serial Communication

The V 3021 resides on the parallel data and address
buses as a standard peripheral (see Fig. 11 and 12).
Address decoding provides an active low chip select
(CS) to the device. For Intel compatible bus timing the
control signals RD and WR pulse and CS are used for a
single bit read or write (see Fig. 3a and 3b). Two options
exist for Motorola compatible bus timing. The first is to
use the control signals DS with R/W and CS, the second
is to tie the RD input to CS and use the control signals
R/W and CS (see Fig. 3a and 3c). Data transfer is accom-
plished through a single input/output line (//0). Any data
bus line can be chosen. A conventional 3 wire serial
interface can also be used to communicate with the
V 3021 (see Fig. 13).

Communication Cycles
The V 3021 has 3 serial communication cycles. These
are:

1) Read data cycle

2) Write data cycle

3) Address command cycle
A communication cycle always begins by writing the 4
address bits, A0 to A3. A microprocessor read from the
V 3021 cannot begin a communication cycle. Read and
write data cycles are similar and consist of 4 address bits
and 8 data bits. The 4 address bits, AO to A3, define the
RAM location and the 8 data bits, DO to D7, provide the
relevant information. An address command cycle con-
sists of only 4 address bits.
Read Data Cycle
A read data cycle commences by writing the 4 RAM
address bits (A3, A2, A1 and A0) tothe V 3021. The LSB,
A0, is transmitted first (see Fig. 4a and 4b). Eight micro-
processor reads from the V 3021 will read the RAM data
at this address, beginning with the LSB, DO. The read
data cycle finishes on reading the 8th data bit, D7.

Write Data Cycle

A write data cycle commences by writing the 4 RAM
address bits (A3, A2, A1 and AO) tothe V 3021. The LSB,
AO, is transmitted first (see Fig. 4c and 4d). Eight micro-
processor writes to the V 3021 will write the new RAM
data. The LSB, DO, is loaded first. The write data cycle
finishes on writing the 8th data bit, D7.

Address Command Cycle

An address command cycle consists of just 4 address
bits. The LSB, A0, is transmitted first (see Fig. 4e and 4f).
On writing the fourth address bit, A3, the address will be
decoded. If the address bits are recognized as one of the
command codes E hex, or F hex (see Table 6), then the
communication cycle is terminated and the correspond-
ing command is executed. Subsequent microprocessor
writes to the V 3021 begin another communication cycle
with the first bit being interpreted as the address LSB,
AO.

Clock Configuration

The V 3021 has a reserved clock area and a user RAM
area (see Fig. 5). The clock is not directly accessible, itis
used for internal time keeping and contains the current
time and date. The contents of the RAM is shown in
Table 6, it contains a data space and an address com-
mand space. The data space is directly accessible.
Addresses 0 and 1 contain status informaton (see
Tables 7a and 7b), addresses 2 to 5, time data, and
addresses 6 to 9, date data. The address command
space is used to issue commands to the V 3021.

RAM Map

Address Parameter BCD
Dec | Hex range
Data Space

0 0 | StatusO

1 1 Status 1

2 2 | Seconds 00-59
3 3 | Minutes 00-59
4 4 | Hours 00-23
5 5 | Dayof month 01-31
6 6 | Month 01-12
7 7 | Year 00-99
8 8 | Weekday 01-07
9 9 | Week number 00 - 52

Address Command Space
14 E | Copy.RAM.to_clock
15 F | Copy.clock_to. RAM
Table 6
Commands

Two commands are available (see Table 6). The
Copy.RAM_to_clock command is used to set the current
time and date in the clock and the Copy_clock. to.RAM
command to copy the current time and date from the
clock to the RAM. The Copy.RAM._to_clock command,
address data E hex, causes the clock time and date to be
overwritten by the time and date stored in the RAM at
addresses 2 to0 9. Address 1 is also cleared (see section
“Time and Date Status Bits”). Prior to using this com-
mand, the desired time and date must be loaded into the
RAM using write data cycles and the time set lock bit,
address 0, bit 7, must be clear (see section “Time Set
Lock”
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Status Information

The RAM addresses 0 and 1 contain status and control
data for the V 3021. The function of each bit (0 to 7) within
address locations 0 and 1 is shown in Tables 7a and 7b
respectively.

Status Word

Status 0 - address 0

(7l6[5]4[3]2]1 o]

Read/ Wrne bits

0 — inactive
1 — active

Frequency Measurement Mode
Reserved
Test Mode 0
——— Test Mode 1

———————— Time Set Lock

Reserved

—— Reserved

Reserved

Table 7a

Status 1 - address 1

7igilgia l2al21110
7:6514;3;2;1,0

Read ONLY bits

0 — No change from last
Copy_clock_to.RAM

i — Change from iast
Copy_clock_ to.RAM

Seconds
Minutes
Hours

Day of month
Month

Year

Week day
Week number

Table 7b

Reset and Initialization

Upon microprocessor recovery from a system reset, the
V 3021 must be initialized by software in order to guaran-
tee that it is expecting a communication cycle (i.e. the
internal serial buffer is waiting for the address bit A0).
Software can initialize the V 3021 to expect a communi-
cation cycle by executing 8 microprocessor reads (see
Fig. 6).

Initializing Access to the V 3021

Forsi [ W L S
o S
R e

o [ey—) — — —

<«<———— uP reads 8 times

9

e

Fig. 6

On first startup or whenever power has failed (Vpp < 2.0V)
the status register 0 and the clock must be initialized by
software. Having initialized the interface to expect the
address bit A0, write 0 to status register 0, then set the
clock (see section “Clock and Calendar”).

Time and Date Status Bits
There are time and date status bits at address 1 in the
RAM. Upon executing a Copy.clock_to.RAM command,
the time and date status bits in the RAM show which time
and date parameters changed since the last time this
command was used. A logic 1 in the seconds status bit
(address 1, bit 0) in the RAM indicates that the seconds
location in the RAM (address 2) changed since the last
Copy.clock_to.RAM command and thus needs to be
read. The seconds location must change before any
other time or date location can change. If the seconds
status bit is clear, then no time or date location changed
since the last Copy_clock_to.RAM command and so the
RAM need not be read by software.
Table 7b shows the seconds, minutes, hours, day of
month, month, year, week day, and week number status
bit locations. They are set or cleared similar to the
seconds location. It should be noted that if the minutes
status bit is clear, then the seconds bit may be set, but all
other status bits are clear. Similarly with hours, the bits
representing the units less than hours may have been
set, but the bits for the higher units will be clear. This rule
hoids true for the week day or day of monih iocations
also.
The time and date status bits can be used to drive soft-
ware routines which need to be executed every

- second,

- minute,

- hour,

- day of month / week day,

- month,

- year,
or - week.
In this application it is necessary to poll the V 3021 at
least once every time interval used as it does not gene-
rate an interrupt. Upon executing a Copy.RAM. to_clock
command, the time and date status bits in the RAM are
cleared.

Time Set Lock

The time set lock control bit is located at address 0, bit 4
(see Table 7a). When set by software, the bit disables
the Copy.RAM._to_clock command (see section “Com-
mands”.) A set bit prevents unauthorized overwriting of
the current time and date in the clock. Clearing the time
set lock bit by software will re-enable the Copy-RAM._to.
clock command. On first startup or whenever power has
failed (Vpp < 2.0 V), the time set lock bit must be setup
by software.
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Reading the Current Time and Date

!

| Send copy_clock.to_.RAM addr. F hex |

!

; Read time and data status bits, addr. 1 —I

Is the seconds
status bit set,
addr. 1, bit0

Is the minutes
status bit set,
addr. 1,

bit 1

L Read minutes addr. 3 \

f

Similar for hours, day of month,
week day, month, year, and
week number

> S— |

Current time and date

Fig. 7

Clock and Calendar

The time and date addresses in the RAM (see Table 6)
provide access to the seconds, minutes, hours, day of
month, month, year, week day, and week number.
These parameters have the ranges indicated on Table 6
and are in BCD format. If a parameter is found to be out
of range, it will be cleared on its being next incremented.
The V 3021 incorporates leap year correction and week
number calculation. The week number changes only at
the incrementation of the day number from 7 to 1. If week
52 day 7 falls on the 25th, 26th or 27th of December, then
the week number will change to 0 otherwise it will be
week 1. Week days are numbered from 1 to 7 with Mon-
day as 1.

Reading of the current time and date must be preceded

by a Copy.clock_.to.RAM command. The time and date
status bits will indicate which time and date addresses
changed since the last time the command was used (see
Fig. 7). The time and date from the last Copy._clock_to.
RAM command is held unchanged in the RAM, except
when power (Vpp) has failed totally. To change the cur-
rent time and date in the clock, the desired time and date
must first be written to the RAM, the time set lock bit
cleared, and then a Copy_RAM._to_clock command sent
(see Fig. 8). The time set lock bit can be used to prevent
unauthorized setting of the clock.

Setting the Current Time and Date

!

Write seconds, minutes, hours, day
of month, week day, month, year
and week number to the RAM

!

I Clear the time set lock bit, addr. 0, bit 4 ]

Send a copy.RAM.to_clock command,
addr. E hex

L Set the time set lock bit, addr. 0, bit 4

Fig. 8

Frequency Measurement

Setting bit 0 at address 0 will put a pulsed current source
(25 uA) onto the I/0 pin, when the device is not chip
selected (i.e. CS input high). The current source will be
pulsed on/off at 256 Hz. The period for = 0 ppm time
keeping is 3.90625 ms. To measure the frequency signal
on pin I/O, the data bus must be high impedance. The
best way to ensure this is to hold the microprocessor and
peripherals in reset mode while measuring the fre-
quency. The clarity of the signal measured at pin /O will
depend on both the probe input impedance (typically
1 MQ) and the magnitude of the leakage current from
other devices driving the line connected to pin I/O. If the
signal measured is unclear, put a 200 k() resistor from
pin I/0 to Vgs. It should be noted that the magnitude of
the current source (25 uA) is not sufficient to drive the
data bus line in case of any other device driving the line,
but it is sufficient to take the line to a high logic level when
the data bus is in high impedance.

Use a crystal of nominal C, = 8.2 pF as specified in the
section “Operating Conditions”. The MX series from
Microcrystal is recommended. The accuracy of the time
keeping is dependent upon the frequency tolerance and
the load capacitance of the crystal. 11.57 ppm corre-
sponds to one second a day.
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Test

From the various test features added to the V 3021 some
may be activated by the user. Table 7a shows the test
mode bits. Table 8 shows the 3 available test modes and
how they can be activated. Test mode 0 is activated by
setting bit 2, address 0, and causes all time keeping to be
accelerated by 32. Test mode 1 is activated by setting bit
3, address 0, and causes all the time and date locations,
address 2 to address 9, to be incremented in parallel at
1 Hz with no carry over (independent of each other). The
third test mode combines the previous two resulting in
parallel incrementing at 32 Hz.

Test Modes
Addr.0 | Addr.0 .
bit3 | bit2 | Function

0 0 Normal operation

0 1 Alltime keeping accelerated by 32

1 0 Parallelincrement of all time
data at 1 Hz with no carry over

1 1 Parallelincrement of all time data
at 32 Hz with no carry over

Table 8

An external signal generator can be used to drive the
divider chain of the V 3021. Fig. 9 shows how to connect
the signal generator. The speed can be increased by
increasing the signal generator frequency to a maximum
of 128 kHz. An external signal generator and test modes
can be combined.

To leave test both test bits (address 0, bits 2 and 3) must
be cleared by software. Test corrupts the current time
and date and so the time and date should be reloaded
after a test session.

Signal Generator Connection

1 — 2V peak to peak

Vss

Fig. 9

Note: The peak value of the signal provided by the signal
generator should not exceed 2 V.

Crystal Layout

In order to ensure proper oscillator operation we recom-
mend the following standard practices:

— Keep traces as short as possible.

— Use a guard ring around the crystal.

Fig. 10 shows the recommended layout.

Oscillator Layout

Fig. 10

Access Considerations

The section “Communication Cycles” describes the
serial data sequences necessary to complete a commu-
nication cycle. In common with all serial peripherals, the
serial data sequences are not re-entrant, thus a high
priority interrupt, or another software task, should not at-
tempt to access the V 3021 if it is already in the middle of
a cycle. A semaphore (software flag) on access would
allow the V 3021 to be shared with other software tasks
or interrupt routines. There is not time limit on the dura-
tion of a communication cycle and thus interrupt routines
(which do not use the V 3021) can be fully executed in
mid cycle without any consequences for the V 3021.
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Typical Applications
V 3021 Interfaced with Intel CPU (RD/WR Pulse)

8088

33
Ol

@BUSNDMW?’, T

7

P
4

DO

RRNNBUS ADDRESS Af-AT5 NS

Decoder

\m to other peripherals

and memory

Fig. 11

V 3021 Interfaced with Motorola CPU (Advanced R/W)

68000

RW
LDS

ZA

%

A
% 7/BUS 1D 6-777

Do

%

BUS ADDRESS A8-A153

AN

Decoder

to other peripherals

and memory

Fig. 12
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3 Wire Serial Interface

uP uP VSS’L‘
CLK Port A.Q
SEif\oTbAe Port A.1
P
1) &2) ort A.2

1) With strobe low bits are written to the V 3021, and with strobe high bits are read from the V 3021

2) For serial ports with byte transfer only, an address command cycle should be combined with every
data cycle to give 8 address bits and 8 data bits. For example to read the current minutes, write
address data F + 3 (1111 4+ 0011) and then read 8 data bits.

Fig. 13
Battery Switch Over Circuit
+5V
BAT85*
4———N————— +5V
1MQD A BATSS*
gy
—__IFL > I Vs DO of data bus
MotorolaBS107Aor3N171
* Use Schottky barrier diodes. The BAT85 has a typical Vi of 250 mV at an I¢ of 1 mA. The reverse
current is typically 200 nA at a Vi of 5 V. The reverse recovery time is 5 ns. For surface mount
applications use the Philips BAT17 in SOT23 or other.
Fig. 14
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Package and Ordering Information
Dimensions of DIP Package

10 max. jsmax

‘ 35%03 \‘Seating plane

L1l

0.0%01

1.25%04 2.

0.51 max

7.62+07 -

[ O I O R}
Fig. 15

Dimensions in mm

Dimensions of SO Package

*——=5.0max. — 4’!
|=— 4.0 max. —
{

-
0.4 min
6.2 max. —————

~—30.10 min.
ax.

top view

Fig. 16

Dimensions in mm

Ordering Information
The V 3021 is available in the following package:

DIP 8 plastic package V3021 8P
SO 8 plastic package V30218S
When ordering, please specify the complete part number.

© 1994 EM Microelectronic-Marin SA, 08/94, Rev. G/055




V 3022

8 Bit Real Time Clock Module

Features

W Built-in crystal with digital trimming and
temperature compensation facilities

W Standby on power down typically 1.2 uA

W Simple 8 bit interface with no delays or busy flags

W Universal interface compatible with both Intel and
Motorola

M 50 ns access time

B Power fail input disables during power up / down
or reset

B Bus can be tri-state in power fail mode

B Wide voltage range, 2.0 Vto 5.5V

W 12 or 24 hour data formats

B Time to 1/100 of a second

W Leap year correction and week number calculation

W Alarm and timer interrupts

B Programmable interrupts: 10 ms, 100 ms, s or min

W Sleep mode capability

B Alarm programmable up to one month

B Timer measures elapsed time up to 24 hours

B Packages DIP18 and SO28

Description

The V 3022 is a low power CMOS real time clock with a
built-in crystal. Standby current is typically 1.2 uA and
the access time is 50 ns. The interface is 8 bits with mul-
tiplexed address and data bus. Multiplexing of address
and data is handled by the input line A/D. There are no
busy flags in the V 3022, internal time update cycles are
invisible to the user’s software. Time data can be read
from the V 3022 in 12 or 24 hour data formats. An exter-
nal signal/puts the V 3022 in standby mode. Even in
standby, the V 3022 pulls the TRQ pin active low on an
internal alarm interrupt. Calendar functions include leap
year correction and week number calculation. Time pre-
cision can be achieved by digital timming.

Applications

B Industrial controllers

B Alarm systems with periodic wake up
B PABX and telephone systems

B Point of sale terminals

Typical Operating Configuration

Data Bus

B
‘é% cPU
ERE
(\ — A Address

—  Decoder

_Address Bus

vV
Fig. 1
Pin Assignment
5028 DIP18
TESTH ~ [PNC TESTH & HINC
PFO 0 AD7  PFC 0 AD7
ADO [ 0 AD6 ADO L] 1 AD8
AD1Q 0 AD5 AD1 [ 0 AD5
NC O ONC AD2[] v3022 [JAD4
AD2 [ 0 AD4 AD3 [ O RD
AD3[ v3022 HRD ADCO 1 WR
AD O OWR jRQO TS
iRQ O 0TS v O Voo
Vss O H Voo
Vss O H Voo
Vss O B Voo
Vss O B Vip
Vss O nv
ss ee Fig. 2
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Absolute Maximum Ratings

Handling Procedures

Parameter Symbol | Conditions This device has built-in protection against high static
- voltages or electric fields; however, anti-static precau-
MaximumvoltageatVop Voomax | Vs +7.0V tions must be taken as for any other CMOS component.
Max. voltage at remaining pins max Vpp +0.3V Unless otherwise specified, proper operation can only
Min. voltage on all pins min Vss — 0.3V occur when all terminal voltages are kept within the
Maximum storagetemperature | Tsrong, | +125°C supply voltage range. Unused inputs must always be
Minimum storagetemperature | Tsrony | —55°C tied to a defined logic voltage level.
Maximum electrostatic discharge
to MIL-STD-883C method 3015 | Vg | 1000V a .
Maximumsolderingconditions | Tgmex | 250°Cx 10s Operating Conditions
Shock resistance g%ogsg "y s sine Parameter Symbol| Min. | Typ. | Max. | Units
Table 1 Operating temperature | T, —-40 +85] °C
Logic supply voltage Voo +2.0|+5.0|+55| V
Stresses above these listed maximum ratings may Supply voltage dv/dt
cause permanent damage to the device. Exposure be- (power-up anddown) | dv/dt 6 |Vius
yond specified operating conditions may affect device Decoupling capacitor 100 nF
reliability or cause malfunction.
‘Table 2
Electrical Characteristics
Vpp = 5V + 10%, Vgg = 0V, T, = —40°C to +85°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Standby current lop Vop =3V, Ta=25°C,PF=0 1.2 uA
Vop=3V,PF=0 15 A
Ta<25°C,PF=0 2 A
Dynamic current lop | alloutputs open, CS = 4 MHz 1.5 mA
RD = Vg5, WR = Vpp"
TRQ (open drain)
Output low voltage VoL loo=8mA 0.4 Vv
Output low voltage Voo loo=1mA,Vpp =2V 0.4 \"
Inputs and Outputs
Inputlogic low Vi To=25C 0.2-Vpp \Y
Input logic high Viy To=25°C 0.8 Vpp Vv
Output logic low Vou lo, = 6mA 0.4 \%
Output logic high Vou lon = 6mA 24 Vv
PF activation voltage VerL 0.5-Vpp v
PFhysteresis Vy 100 mv
Inputleakage In Vgs < Vin<Vpp 10 1000 nA
Output tri-state leakage Is CS=1 10 1000 nA
Oscillator Characteristics
Starting voltage Vsra Ta=25°C 2 \
25 \Y
Start-up time Tsta 1 s
Frequency Characteristics
Frequency tolerance Afff | TA=25°Caddr. 10hex = 00hex| 150 210% 255 ppm
Frequency stability fya 2V<=Vpp<=55V? 1 5 ppm/V
Temperature stability tsta addr. 10hex = 00hex see Fig.5 ppm
Aging tag Ta=25°C, firstyear +5 ppm/year
" Dynamic current is measured with all inputs to Vpp and all outputs open. Table 3

2) At a given temperature.
3 See Fig. 4
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Typical Standby Currentat Vpp =5V

1o [UA] Typical standby current range at Vpp =5 V
60
50
40
0 T
20
10
0
50 25 50 80 95 T, [C] _
Fig. 3
Typical Frequency on IRQ
AF
E [ppm] Address 10 hex = 00 hex
250
200 / ~
A \
150 N
100
50 /
0
50  -30 -10 10 30 50 70 90 T, ['C] Fig. 4

Module Characteristic

&F AF m
Fo £ =-0038 BET (T 102+ 10%
[ppm] Fo C
E -1eo AF/FO = the ratio of the change in frequency to
& // \ the nominal value expressed in ppm
}"96 / 7 \ (It can be thought of as the frequency
< —200 \ N deviation at any temperature.)
3 é’/ I A\ = the temperature of interest in °C
é_ 0 /l/§ \\\ To = the turnover temperature (25 + 5°C)
S T A)
i / /A \\ To determine the clock error (accuracy) at a given tem-
U \ perature, add the frequency tolerance at 25°C to the
—400 / value obtained from the formula above.

To-100 To-50 To To+50 To+100
Temperature [°C] Trel
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Timing Characteristics

Voo = 5.0V £ 10%, Vss = 0V, and T, = —40°C to +85°C

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Chip select duration, write cycle tes 50 ns
Write pulse duration twa 50 ns
Time between two transfers tw 100 ns
RAM access time" tacc CiLonp = 50pF 50 60 ns
Data valid to Hi-impedance ? tor 10 30 40 ns
Write data settletime ¥ tow 50 ns
Data hold time ¥ ton 10 ns
Advance write time taow 10 ns
PF response delay ter 100 ns
Rise time (all timing waveform signals) | tg 200 ns
Falltime (all timing waveform signals) | te 200 ns
CS delay after A/DY tRos 5 ns
CSdelaytoA/D taot 10 ns
" tacc starts from RD (DS) or CS, whichever activates last Table 4

2 ¢ starts from RD (DS) or CS, whichever deactivates first
3 tow ends atWR (R/W) or CS, whichever deactivates first

4 t,,, starts from WR (R/W) or CS, whichever deactivates first
% A/D must come before CS and RD or a CS and WR combination. The user has to guarantee this.

Timing Waveforms

Read Timing for Intel (RD and WR pulse) and Motorola (DS or RD pin tied to CS, and R/W)

tF

tcs

tw

t Aps

BR/NG t
RD/DS —ﬁ\.__ACL

,’

t At
-

/ tor

f

DATA

DATA VALID

Fig. 6a
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Intel Interface

Write Timing
tes tw

cS — /

_ tRos || H/I_L’TVD‘

A/D

| |
RD Z twr 2 / /
WR ﬂ\
tow toH
DATA mlo X Fo6b
ig.

Write

NG/

Data Bus —( Valid Address ) Valid Data
DO to D7
Fig. 6¢c
Read
Y e N
u N
A -
M=/
Data Bus Valid Address Valid Data
DOto D7
Fig. 6d
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Motorola Interface

Motorola Write
cs
t aps Aot
DS
_ t ADW
RW

t ton

oW
DATA X DATAVALID X

Fig. 6e

Write

[\ -
Data Bus { Valid Address ) Valid Data
DO to D7

Fig. 6f
Read
CTT\____ /[
S N A U A
A Y/
TN/
Data Bus -
Dot 07
Fig. 6g
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Block Diagram

Oscillator and
Divider Chain

Hex Address |1

Address/Data

AD
— G ]
— WR |

2
Control Block and
Qutput Buffers

100 Hz

Y

8

A+

Cc

T

Trimming and Alarm

Lagie

lock

and

imer

01 | status 1

status 0

status 2

dighal trimming

clock

alarm

timer

0
1| 16 bytes of user RAM

clock and timer commang

clock command

fimer command

Trim Bus

> Reserved clock
and timer area

-
~N
RAM
> (data space)
Z
RAM

+

(address command space)

Address/Data . RQ
Control Bus J‘> IR&;,EF Power Fail
Fig. 7
Pin Description
DIP18 Package S$028 Package
Pin | Name| Description Pin | Name| Description
1 | TEST | Do not connect, factory test pin | 1 | TEST| Do notconnect, factory test pin |
2 | PF Power fail | 2 | PF | Powerfail |
3 | ADO | Bit0from MUX address/databus | I/O 3 | ADO | Bit0from MUX address/databus | I/O
4 | AD1 | Bit1from MUX address/databus | /0 4 | AD1 | Bit1fromMUX address/databus | 1/0
5 | AD2 | Bit2from MUX address/databus | I/O 5 | NC No connection -
6 | AD3 | Bit3from MUX address/databus | /O 6 | AD2 | Bit2from MUX address/databus | /O
7 | AD | Address/datadecode | 7 | AD3 | Bit3from MUX address/databus | I/O
8 | IRQ | Interruptrequest (0] 8 | A/D | Address/datadecode |
9 | Vgs | Suppiy ground (substraie) GND g |TRQ | interruptrequest e}
10 | Voo Positive supply terminal PWR| [10-14] Vss | Supply ground (substrate) GND
11 | CS Chipselect | [156-19] Vpp | Positive supply terminal PWR
12 | WR | WR (Intel) or R/W (Motorola) | 20 |CS | Chipselect |
13 | RD | RD(Intel) or DS (Motorola) [ 21 |WR | WR(Intel) or R/W (Motorola) |
14 | AD4 | Bit4from MUX address/databus | I/O 22 | RD RD (Intel) or DS (Motorola) |
15 | AD5 | Bit5from MUX address/databus | I/O 23 | AD4 | Bit4from MUX address/databus | I/O
16 | AD6 | Bit6 from MUX address/databus | I/O 24 | NC No connection -
17 | AD7 | Bit7 from MUX address/databus | /O 25 | AD5 | Bit5from MUX address/databus | I/O
18 | NC No connection - 26 | AD6 | Bit6from MUX address/databus | I/O
27 | AD7 | Bit7from MUX address/databus | I/O
28 | NC No connection -
Table 5a Table 5b
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Functional Description

Data Retention and Standby o
The V 3022 is put in standby mode by activating the PF
input. When pulled logic low, PF will disable the input
lines, and immediately take to high impedance the lines
AD 0 - 7. Input states must be under control whenever PF
is deactivated. If no specific power fail signal can be pro-
vided, PF can be tied to the system RESET. Even in
standby the interrupt request pin TRQ will pull to ground
upon an unmasked alarm interrupt occurring.
Initialisation

When power is first applied to the V 3022 all registers
have a random value.

To initialise the V 3022, software must first write a 1 to the
initialisation bit (addr. 2 bit 4) and then a 0. This sets the
Frequency Tuning bit and clears all other status bits.
The time and date parameters should then be loaded
into the RAM (addr. 20 to 28 hex) and then transferred to
the reserved clock area using the clock command follow-
ed by a write.

The digital trimming register must then be initialised
by writing 210 (D2hex) to it, if Frequency Tuning is
not required. After having written a value to the digi-
tal trimming register the frequency tuning mode bit
can be cleared.

RAM Configuration

The RAM area of the V 3022 has a reserved clock and
timer area, a data space, and an address command
space (see Table 9 or Fig. 7). The reserved clock and
timer area is not directly accessible to the user, itis used
for internal time keeping and contains the current time
and date plus the timer parameters.

Data Space

All locations in the data space are Read/Write. The data
space is directly accessible to the user and is divided into
five areas:

Status Registers - three registers used for status and
control data for the device (see Tables 6, 7 and 8).
Digital Trimming Register - a special function describ-
ed under “Frequency Tuning”.

Time and Date Registers - 9 time and date locations
which are loaded with, either the current time and date
parameters from the reserved clock area or the time and
date parameters to be tranferred to the reserved clock
area.

Alarm Registers - 5 locations used for setting the alarm
parameters.

Timer Registers - 4 locations which are loaded with ei-
ther the timer parameters from the reserved timer area or
the timer parameters to be transferred to the reserved
timer area.

Status Words

Status 0 - Address 00 Hex

[7[6]5]4]3]2]1]0]

read / write bits

=

0 — disabled / 24 hour
1 — enabled / 12 hour

Frequency tuning mode
pulse enable / disable
alarm enable / disable
timer enable / disable
24 hour / 12 hour"

time set lock

test bit 0

test bit 1

" The alarm hours, address 33 hex, must always be
rewritten after a change between 12 and 24 hour for-
mats

Table 6

Status 1 - Address 01 Hex

[7[6]5]4]3]2]1]0]

read / write bits

=
=

0 — masked / no event
1 — unmasked / event

pulse mask
alarm mask
timer mask
reserved
pulse flag
alarm flag
timer flag
reserved

Table 7

Status 2 - Address 02 Hex

(7[6]5]4]3]2]1]0]

read / write bits

=

0 — masked / no event
1 — unmasekd / event

pulse every 10 ms
pulse every 100 ms
pulse every second
pulse every minute
initialisation bit
reserved

reserved

reserved

Table 8
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Address Command Space

This space contains the three commands used for carry-
ing out the transfers between the Time and Date Regis-
ter and/or the Timer Registers and the reserved clock
and timer area.

The lines AD 0 - 7 will be treated as an address when pin
A/D is low, and as data when A/D is high. Pin A/D must
not change state during any single read or write access.
One line of the address bus (e.g. AO) can be used to
implement the A/D signal (see “Typical Operating Confi-

RAM Map guration”, Fig. 1). Until a new address is written, data
acc (A/D high) will always be to the same RAM
Address Parameter Range address.
Dec | Hex Communication Sequence
Data Space
Status
00 | 00 statusO
01 01 status1 I
02 | 02 status2 D=0 Write RAM address
Special purpose = to the V3022
16 | 10 digital trimming 0-255 |
Clock - Read or write data from or to the
32 | 20 1/100second 00-99 AD =1 above RAM address
33 | 21 seconds 00-59 I
34 | 22 minutes 00-59
35 | 23  hours" 00-23 .
36 | 24 date 01-31 Fig. 8
37 | 25 month 01-12
38 | 26 year 00-99 Access Considerations
39 | 27 weekday 01-07 The communication sequence shown in Fig. 8 is re-en-
40 | 28 weeknumber 00-53 trant. When the address is written to the V 3022 (ie. first
Alarm §tep ofI thicommlunisati(?n“sequence) it ii storgd in anl
merial auuiess iallll. oullwaile cdall reau uie inerrniai
ig g? ;/;%(:\zzconds gggg address latch at any time by holding the A/D line low
50 32 minutes 00-59 during a read from the V 3022. So, for example, an inter-
51 33 hours "2 00-23 rupt routine can rgad the address latch and push it onto
50 | 34 date 01-31 a stack, popping it when finished to restore the V 3022.
i N.B. Alarm and timer interrupt routines can reprogram
Timer the alarm and timer without it being necessary to read or
64 | 40 1/100seconds 00-99 reprogram the clock.
66 | 42 minites 005p | Commands
67 43 hours 00-23 The commands al}ow software to transfer the clock and
timer parameters in a sequence (eg. seconds, minutes,
Address Command Space hours, etc.), without any danger of an internal time
240 | FO clock andtimertransfer update with carry over corrupting the data. They also
241 | F1  clocktransfer avoid delaying internal time updates while using the
242 | F2  timertransfer V 3022, as updates occurring in the reserved clock and
Table 9 timer area are invisible to software. Software writes or

" The MSB (bit 7) of the hours byte (addr. 23 hex for the
clock and 33 hex for the alarm) are used as AM/PM
indicators in the 12 hour time data format and reading
of the hours byte must be preceded by masking of the
AM/PM bit. A set AM/PM bit indicates PM. In the 24
hour time data format the bit will always be zero.

2 The alarm hours, addr. 33 hex, must always be rewrit-
ten after a change between 12 and 24 hour modes.

Communication

Data transfer is in 8 bit parallel form. All time data is in
packed BCD format with tens data on lines AD 7 - 4 and
units on lines AD 3 - 0. To access information within the
RAM (see Fig. 7) first write the RAM address, then read
or write from or to this location. Fig. 8 shows the two
steps needed.

reads parameters to or from the RAM only.

There are three commands that occupy the command
address space in the RAM.

The function of these commands is to transfer data from
the reserved clock and timer area to the RAM or to trans-
fer data in the opposite direction, from the RAM to the
reserved clock and timer area. The commands take
place in two steps as do all other communications. The
command address is sent with A/D low. This is followed
by.either a read (RD) or a write (WR), with A/D high, to
determine the direction of the transfer. If the second step
is a read then the data is transferred from the reserved
clock and timer area to the RAM and if the second step
is a write then the data that has already been loaded into
the RAM clock and/or timer locations is transferred to the
reserved clock and/or timer area.
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Clock and Calendar

The time and date locations in RAM (see Table 9) pro-
vide access to the 1/100 seconds, seconds, minutes,
hours, date, month, year, week day, and week number.
These parameters have the ranges indicated in Table 9.
The V 3022 can be programmed for 12 or 24 hour time
format (see section "12/24 Data Format”). If a parameter
is found to be out of range, it will be cleared when the
units value on its being next incremented is equal to or
greater than 9 eg. B2 will be set to 00 after the units have
incremented to 9 (ie. B9 to 00). The device incorporates
leap year correction and week number calculation at the
beginning of a year. If the first day of the year is day 05,
06 or 07 of the week, then it is given a zero week number,
otherwise it becomes week one. Week days are number-
ed from 1 to 7 with Monday as day 1.

Reading of the current time and date must be preceded
by a clock command. The time and date from the last
clock command is held unchanged in RAM.

When transferring data to the reserved clock and ti-
mer area remember to clear the time set lock bit first.

Timer

The timer can be used either for counting elapsed time,
or for giving an interrupt (IRQ) on being incremented
from 23:59:59:99 to 00:00:00:00. The timer counts up
with a resolution of 1/100 second in the timer reserved
areas. The timer enable / disable bit (addr. 00 hex, bit 3)
must be set by software to allow the timer to be incre-
mented. The timer is incremented in the reserved timer
area, every internal time update (10 ms). The timer flag
(addr. 01 hex, bit 6) is set when the timer rolls over from
23:59:59:99 to 00:00:00:00 and the TRQ becomes active
if the timer mask bit (addr. 01, bit 2) is set. The IRQ will
remain active until software acknowledges the interrupt
by clearing the timer flag. The timer is incremented in the
standby mode, however it will not cause TRQ to become
active until power (Vpp) has been restored.

Note: The user should ensure that a time lapse of at
least 60 microseconds exists between the falling edge of
the TRQ and the clearing of the timer flag.
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- -
AN 7|
BN V 3022
Reading the Clock Setting the Timer (Time Set Lock Bit = 0)
P 7 - Ao Pn7 - o)
AD =0 Write clock command AD=0 Write 1/100 sec. address (40 hex)
N (addr. F1 hex) to the V3022 B to the V3022
Read data from the V3022 to AD=1 | Write 1/100 sec. data to the RAM |
- copy the timer parameters from I
AD=1 the reserved clock area to the RAM. _ Write sec. address (41 hex) to the
A data read has no significance. AD=0 V3022
- Write 1/100 sec. address (20 hex) AD=1 | Write sec. data to the RAM ]
AD=0 to the V3022 |
I - Write min. address (42 hex) to
AD=0 V3022
WD = 1 Read 1/100 sec. data from the the V30
= RAM l
I AD=1 [ Write min. data to the RAM ]
= Write sec. address (21 hex) to the
AD=0
V3022 D=0 Write hours address (43 hex) to
| = the V3022
AD =1 L Read sec. data from the RAM I l
' | AD=1 Write hours data to the RAM ]
— Write min. address (22 hex) to . l
AD=0 the V3022 — Write timer command (addr. F2 hex)
AD=0 to the V3022
AD=1 | _ Read min. datafromthe RAM | |

Write F2 hex to the V3022 to
C End ) AD =1 copy the timer parameters from

RAM to the reversed timer area

Fig. 9 Fig. 10

Note: Commands are only valid as commands when the
A/D line is low. Writing F2 hex with the A/D line high, as
in the last box of Fig. 8, serves only to activate the V 3022
write pin which determines the direction of transfer.
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Alarm

An alarm date and time may be presetin RAM addresses

30 to 34 hex. The alarm function can be activated by set-

ting the alarm enable / disable bit (addr. 00 hex, bit 2).

Once enabled the preset alarm time and date are com-

pared, every internal time update cycle (10 ms), with the

clock parameters in the reserved clock area. When the
clock parameters equal the alarm parameters the alarm
flag (addr. 01 hex, bit 5) is set. If the alarm mask bit(addr.

01 hex, bit 1) is set, the TRQ pin goes active. The alarm

flag indicates to software the source of the interrupt. TRQ

will remain active until software acknowledges the inter-
rupt by clearing the alarm flag. If the alarm is enabled,
and an alarm address set to FF hex, this parameter is not
compared with the associated clock parameter. Thusitis
possible to achieve a repeat feature where an alarm
occurs every programmed number of seconds, or
seconds and minutes, or seconds, minutes and hours.

The V 3022 pulls the open drain TRQ line active low

during standby when an alarm interrupt occurs.

If the 12/24 hour mode is changed then the alarm

hours must be re-initialised.

Note: The user should ensure that a time lapse of at

least 60 microseconds exists between the falling edge of

the TRQ and the clearing of the alarm flag.

IRQ

The TRQ output is used by 4 of the V 3022’s features.

These are:

1) Pulse, to provide periodic interrupts to the micro-
processor at preprogrammed intervals;

2) Alarm to provide an interrupt to the microprocessor
at a preprogrammed time and date;

3) Timer, to provide an interrupt to the microprocessor
when the timer rolls over from 23:59:59:99 to
00:00:00:00; and

4) Frequency trimming (see section “Frequency
Trimming”).

The first 3 features listed are similar in the way they pro-

vide interrupts to the microprocessor. Each of the 3 has

an enable / disable bit, a flag bit, and an interrupt mask

bit. The enable / disable bit allows software to select a

feature or not. A set flag bitindicates that an enabled fea-

ture has reached its interrupt condition. Software must
clear the flag bit. The interrupt mask bit allows or disal-
lows the IRQ output to become active when the flag bit is
set. The TRQoutput becomes active whenever any inter-
rupt flag is set which also has its mask bit set. For all
sources of maskable interrupts within the V 3022, the

IRQ output will remain active until software clears the

interrupt flag. The TRQ output is the logical OR of all the

unmasked interrupt flags. The IRQ output is open drain
so an external pullup to Vpp is needed. In standby (PF
active) the TRQ output will be active if the alarm mask bit

(addr. 01 hex, bit 1) is set and the alarm flag is also set.

The timer or the pulse feature cannot cause the TRQ out-

put to become active while in standby.

Pulse

There are 4 programmable pulse frequencies available
onthe V 3022, these are every 10 ms, 100 ms, second or
minute. The pulse feature is activated by setting the pul-
se enable / disable bit at address 00, bit 1. The pulse fre-
quency is selected by setting one of the bits 0 to 3 at
address 02 hex (see Table 8). If more than one of the
pulse bits are set then the feature is disabled. At the
selected interval the pulse flag bit (addr. 01 hex, bit 4) is
set. If the pulse mask bit (addr. 01 hex, bit 0) is set then
the TRQ pin goes active. The pulse flag indicates to soft-
ware the source of the interrupt. TRQ will remain active
until software acknowledges the interrupt by clearing the
pulse flag. The pulse feature is disabled while in standby.
Upon power restoration the pulse feature is enabled if
enabled prior to standby. See also the section “Fre-
quency Tuning”.

Note: The user should ensure that a time lapse of at
least 60 microseconds exists between the falling edge of
the IRQ and the clearing of the pulse flag.

Time Set Lock
The time set lock control bit is located at address 00 hex,
bit 5 (see Table 6). When set by software, this bit dis-
ables any transfer from the RAM to the reserved clock
and timer area as well as inhibiting any write to the digital
trimming register at address 10 hex. When the time set
lock bit is set the following transfer operations are disabl-
ed:

The clock command followed by write,

the timer command followed by write,

the clock and timer command followed by write, and

writing to the digital trimming register.
A set bit prevents unauthorized overwriting of the reserv-
ed clock and timer area. Reading of the reserved clock
and timer area, using the commands, is not effected by
the time set lock bit. Clearing the time set lock bit by soft-
ware will re-enable the above listed commands. On ini-
tialisation the time set lock bit is cleared.
Frequency Tuning
The frequency tuning mode is entered during initialisa-
tion by writing a 1 to the initialisation bit (addr. 2, bit 4) fol-
lowed by a 0. This sets the frequency tuning mode bit
and places a pulsed signal with a 20% duty cycle on the
TRQ pin for frequency measurement and digital trimming
at addr. 10 hex. All measurements must be made rela-
tive to the falling edges.
The V 3022 can be digitally frequency tuned to within
+0.5 ppm via the digital trimming register at addr. 10
hex. The trimming range is from 0 ppm to +255 ppm.
The time keeping of the V 3022 is slowed by 1 ppm for
each addition of 1 to the digital trimming register.
If the user does not want to use the digital trimming
facility on the V 3022 then he must write 210 (D2hex)
to the digital trimming register.
Ideally the period of the frequency tuning signal should
be 10 ms. For every 10 ns of difference from the ideal
period the V 3022 should be trimmed by +1.ppm in the
digital trimming register (addr. 10 hex).
If the user wants to use the digital trimming facility then
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he must first set the digital register to zero and measure
the frequency of the pulses on the TRQ pin. The nominal
frequency is 100 Hz and the number of ppm in excess for
the sake of adjustment is shown by the three digits fol-
lowing the first zero after the decimal point. This number
should be entered into the digital trimming register. For
example, if the digital register is set to zero and 100.0150
appears at the TRQ pin then 150 (96 hex) must be enter-
ed into the digital trimming register. The frequency tun-
ing mode is disabled by clearing the trequency tuning bit
(addr. 00 hex, bit 0). The range of frequency values
appearing at the TRQ pin when the digital trimming regis-
ter is set to zero and with a normal crystal of 32.768 kHz,
should be 100.0086 to 100.0286.

Time Correction with Change of Temperature

If greater time accuracy is needed and there is digitised
temperature available the setting of the digital trimming
register can be continuously altered to reflect the chan-
ging temperature. If, for example, the temperature was
+75°C, the value entered into the digital trimming regis-
ter according to the graph in Fig. 4 would be 210 — 100
= 110 ppm or 6E hex. All of the values corresponding to
the different temperatures would be entered in a table.
The values corresponding to temperatures that differ
from 25°C should always be subtracted from 186 (BA
hex) or the trimmed turnover value at 25°C.

12/ 24 Hour Data Format

The V 3022 can run in 12 hour or 24 hour data format. On
initialisation the 12/24 hour bit addr. 00 bit 4 is cleared
putting the V 3022 in 24 hour data format. If the 12 hour
data formatis required then bit 4 at addr. 00 must be set.
In the 12 hour data format the AM/PM indicator is the
MSB of the hours register addr. 23 bit 7. A set bit indicat-
es PM. When reading the hours in the 12 hour data for-
mat software should mask the MSB of the hours register.
In the 24 hour data format the MSB is always zero.

The internal clock registers change automatically be-
tween 12 and 24 hour mode when the 12/24 hour bit is
changed. The alarm hours however must be rewritten.

Battery or Supercap Connection

Test

From the various test features added to the V 3022 some
may be activated by the user. Table 6 shows the test bits.
Table 10 shows the three available modes and how they
may be activated.

The first accelerates the incrementing of the parameters
in the reserved clock and timer area by 32.

The second causes all clock and timer parameters, in the
reserved clock and timer area, to be incremented in
parallel at 100 Hz with no carry over, ie. independently of
each other.

The third test mode combines the previous two resulting
in parallel incrementing at 3.2 kHz.

While test bit 1 is set (addr. 00 hex, bit 7) the digital trim-
ming action is disabled and no pulses are removed from
the divider chain. Test bit 0 (addr. 00 hex, bit 6) can be
combined with digital timming (see section “Frequency
Tuning”).

To leave test, the test bits (addr. 00 hex, bits 6 and 7)
must be cleared by software. Test corrupts the clock and
timer parameters and so all parameters should be re-ini-
tialised after a test session.

Power Fail

Test Modes
Addr. | Addr.
00hex | 00hex Function
bit7 bit6
0 0 Normal operation
0 1 Acceleration by 32
1 0 Parallel increment of all clock
and timer parameters at 100 Hz
with no carry over; dependent
on the status of bit 3 at address
00 hex
1 1 Parallelincrement of all clock
and timer parameters at 3.2 kHz
with no carry over; dependent
on the status of bit 3 at address
00 hex
Table 10
Voo, Note: The diodes must have a

forward voltage drop of less than
0.3 V. BAT 85 s are recommended.

(Low for standby)

+ or

Supercap

.,_l’“

Vss
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Typical Applications
V 3022 Interfaced with Intel CPU (RD and WR pulse)

K A/DBus 0 -7 Agdress Address Bus 0 - 7
— atch |
AO
CPU K Address Bus A8 - A15 > to other
peripherals
and
Decoder memory
WR
RD
Fig. 12
V 3022 Interfaced with Motorola CPU (DS or RD pin tied to CS, and R/W)
K Data Bus >
cru K Address Bus
A0 to other
peripherals
Decoder and
AW memory
DS
Fig. 13

Process Application

— Theformulain Fig. 5 is used by software to continually
update the digital trimming register and so compen-
sate the V 3022 for the ambient temperature.

— The timer is used to measure the duration the valve is
on.

— The alarm feature is used to turn the controller power

Temperature on and off at the time programmed by software. The

sensor V 3022 pulls TRQ active low on an alarm even in

standby and thus can control the power on/off switch

Controller for the controller.

Solenoid
valve

Fig. 14
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Package and Ordering Information
Dimensions of SO28 Package

————18.06 max. ——— See De’f"llf,\ 0.33+01 —mf h -
- a—. e
—— 2.64 max 2.4 max., =)
U . S/ N RN )|
127w = leogser ¢ \\Sea::ng plane ! ¥
° Detail A
¥
.
% Parting line
g £
© <
NS 0-8
RN 08 %2 g
N A -
Dimensions in mm Fig. 15
Dimensions of DIP18 Package
23.5 max. '« 8.25 max.
s i "' :
iHi
I I
i i % t
! | E g
i 1_: @ 762 |
o .83
1.77 max.  0.55 max. 254 E
<
ATATANAYANANANANA
L
€
[ <
WAVAVAVAVAVAVAVAW
Fig. 16

Dimensions in mm

Ordering Information
The V 3022 is available in the following packages:

DIP18 pin plastic package V3022 18P
S028 pin plastic package V302228S

When ordering, please specify the complete part num-
ber and package.

© 1994 EM Microelectronic-Marin SA, 01/94, Rev. E/041
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8 Bit Real Time Clock Module

Features

B 16 bytes of user RAM

B Can be synchronized to 50 Hz or nearest s/min

B Built-in crystal with digital trimming and
temperature compensation facilities

M Standby on power down typically 1.2 uA

MW Simple 8 bit interface with no delays or busy flags

B Universal interface compatible with both Intel and
Motorola

B 50 ns access time

W Power fail input disables during power up / down
or reset

M Bus can be tri-state in power fail mode

B Wide voltage range, 2.0 Vto 5.5V

W 12 or 24 hour data formats

W Time to 1/100 of a second

W Leap year correction and week number calculation

W Alarm and timer interrupts’

W Programmable interrupts: 10 ms, 100 ms, s or min

B Sleep mode capability

B Alarm programmable up to one month

B Timer measures elapsed time up to 24 hours

W Packages DIP18 and SO28

Description

The V 30283 is a low power CMOS real time clock with a
built-in crystal. Standby current is typically 1.2 uA and
the access time is 50 ns. The interface is 8 bits with mul-
tiplexed address and data bus. Multiplexing of address
and data is handled by the input line A/D. There are no
busy flags in the V 3023, internal time update cycles are
invisible to the user’s software. Time data can be read
from the V 3023 in 12 or 24 hour data formats. An exter-
nal signal puts the V 3023 in standby mode. Even in
standby, the V 3023 pulls the IRQ pin active low on an
internal alarm interrupt. Calendar functions include leap
year correction and week number calculation. Time pre-
cision can be achieved by digital triming. The V 3023 can
be synchronized to an external 50 Hz signal or to the
nearest second or minute.

Applications

B Industrial controllers

B Alarm systems with periodic wake up
B PABX and telephone systems

B Point of sale terminals

Typical Operating Configuration

CPU

2
p Address

Decoder

Data Bus
Address Bus

é RAM

L5{CS
+ RD
WR
Fig. 1
Pin Assignment
DIP18
ONe SYNC Y pPINe
0AD7  PFO 0 AD7
O AD6  ADO L] 0 AD6
OAD5 AD1 L 0 AD5
ONC  AD20 v3023 [JAD4
D0AD4  AD3 [ ORD.
DRD  A/DO HWR
OWR TRQO HCsS
1CS v O FVpp
mAVAS
mAVA
0 Vpp
0 Vpp
AV
Fig. 2
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Absolute Maximum Ratings Handling Procedures

Parameter Symbol | Conditions This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-

MaximumvoltageatVpp Voomax | Vss +7.0V tions must be taken as for any other CMOS component.

Max. voltage at remaining pins Vimax Vop +0.3V Unless otherwise specified, proper operation can only

Min. voltage onall pins Vinin Vss — 0.3V occur when all terminal voltages are kept within the

Maximum storage temperature | Tsromax | +125°C supply voltage range. Unused inputs must always be

Minimum storage temperature | Tsromn | =55°C tied to a defined logic voltage level.

Maximum electrostatic discharge
to MIL-STD-883C method 3015 | Ve | 1000V . L
Maximumsolderingconditions | Tgmax | 250°Cx 10s Operating Conditions
Shock resistance 500049,

Parameter Symbol [ Min. | Typ. [ Max. | Units

0.3ms, 2 sine
Operating temperature | T, -40 +85| °C

Table || ogicsupplyvotage | Voo | +20|+5.0|+55| v
Stresses above these listed maximum ratings may | supply voltage dv/dt

cause permanent damage to the device. Exposure be- (power-up and down) dv/dt 6 |Vius
yond specified operating conditions may affect device Decoupling capacitor 100 nF
reliability or cause malfunction.
Table 2
Electrical Characteristics
Vpp = 5V + 10%, Vgg = OV, Tp = —40°C to +85°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Standby current loo Vpp =3V, Ty <25°C,PF =0 1.2 A
Vop=3V,PF=0 15 uA
Tao<25°C,PF=0 2 A
Dynamic current lop all outputs open, CS = 4 MHz, 1.5 mA
RD = Vg5, WR = Vpp"
TRQ (open drain)
Output low voltage Voo lo.=8mA 0.4 \Y
Output low voltage VoL loo=1mA,Vpp =2V 0.4 \'
Inputs and Outputs
Inputlogic low Vi Tpo=25°C 0.2 Vpp v
Input logic high Vin Ta=25°C 0.8 Vpp v
Output logic low Voo loo =6mA 04 Vv
Outputlogic high Vou lon=6mA 24 \"
PF activation voltage Ver 0.5 Vpp \
PF hysteresis Vu Ta=25°C 100 mv
Pullup on SYNC Iis Vis=0.8V 20 uA
Inputleakage I Vgs < Vin<Vpp 10 1000 nA
Outputtri-state leakage Is CS=1 10 1000 nA
Oscillator Characteristics
Starting voltage Vsra Ta=25°C 2 \Y
25 \Y
Frequency Characteristics
Start-up time Tsra 1 s
Frequency tolerance Afff- | To=25°Caddr. 10hex = 00 hex 150 210¥ 255 ppm
Frequency stability fsta 2V=Vpp<5.5V? 1 5 ppm/V
Temperature stability tsa addr. 10 hex = 00 hex seeFig.5 ppm
Aging tag Ta=25°C, firstyear +5 ppm/year
" Dynamic current is measured with all inputs to Vpp and all outputs open. Table 3
2) At a given temperature.
3 See Fig. 4
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Typical Standby Current at Vpp =5V

Temperature [°C] Trel

lop [UA] Typical standby current range at Vpp = 5 V
60
50 /
40
30
20
10
0
-50 25 50 80 95 T, [°C]
Fig. 3
Typical Frequency on RQ
AF
E [ppm] Address 10 hex = 00 hex
250
200 /
150
100 \\
50 /
0
50 -3 -10 10 30 50 70 90 TA[C] _
Fig. 4
Module Characteristic
aF AF
Fo 25 — _0.038 BB (T - To)2 + 10%
[ppm] Fo C
€ —100 AF/FO = the ratio of the change in frequency to
& Vi \ the nominal value expressed in ppm
o Vi \\ (It can be thought of as the frequency
® —200 \ “ deviation at any temperature.)
3 ¥ /) /i \\\ T = the temperature of interest in °C
§ E//sg' W\ To = the turnover temperature (25 + 5°C)
g -300 / / Y
fr /A WY To determine the clock error (accuracy) at a given tem-
U W perature, add the frequency tolerance at 25°C to the
—400 value obtained from the formula above.
To-100 To-50 To To+50  To+100
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Timing Characteristics

Vpp = 5.0V + 10%, Vgs =0V, and T, = —40°C to +85°C

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Chip select duration, write cycle tcs 50 ns
Write pulse duration twr 50 ns
Time between two transfers tw 100 ns
RAM access time" tace Cioap = 50 pF 50 60 ns
Data valid to Hi-impedance? tor 10 30 40 ns
Write data settle time ¥ tow 50 ns
Data hold time ¥ ton 10 ns
Advance write time taow 10 ns
PF response delay ter 100 ns
Rise time (all timing waveform signals) | tg 2c0 ns
Falltime (all timing waveform signals) | te 200 ns
CS delay after A/D% taos 5 ns
CSdelayto A/D ot 10 ns
" tacc starts from RD (DS) or CS, whichever activates last Table 4

2 tor starts from RD (DS) or CS, whichever deactivates first
¥ tow ends at WR (R/W) or CS, whichever deactivates first
4 ton starts from WR (R/W) or CS whichever deactivates first

% A/D must come before a CS and RD or a CS and WR combination. The user has to guarantee this.

Timing Waveforms

Read Timing for Intel (RDand WR pulse) and Motorola (DS or RD pin tied to CS, and R/W)

tf tcs tw
Ccs tr
N
_ tAps 1
AD )
t Aot
— t -
RD/DS —— ACC
\ / \___
DATA X( DATAVALD

Fig. 6a
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Intel Interface

Write Timing
tes tw :
1
N
— tams | | t Ao
A/D ‘ﬁ\i = y
RD 7
" t % // G
WR
WR ——\
N
| tow ton
DATA ># DATA VALID K
! \ Fig. 6b
Write
S W e WY A—
RD v Sz 7 -
g N \
Y \_ S
{ var \ -
Data Bus Valid Address Valid Data
DOto D7 \ /
Fig. 6¢
Read
| W ———— \—l}
RD \ —_—
" ——\—_/
AD __\—/
Data Bus Valid Address Vald Data
Fig. 6d
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Motorola Interface
Motorola Write

- tes tw )

_ t aps
AD

t aow

tow tow

DATA >{ DATA VALID i)(

Fig. 6e

Write

Cs

DS
O Y e W
AD —\—/
Data Bus { Valid Address )- @——

DOto D7
Fig. 6f
Read
s T\ [\ /—
T\ [\ [
RW ———\———/
T/
D
Fig. 6g




V 3023

Block Diagram
== Oscillator and
i Divider Chain l
100 Hz 8L Trim Bus
Y
Trimming and Alarm N
Logic
Clock Reserved clock
and timer area
and
Timer
-~
00 | status O ~
01 | status 1
02 | status 2
10 | digital timming
20
Hex Address 2|8 clock RAM
30 arm > (data space)
34
{ Address/Data - :g timer
AD s § :f 16 bytes of user RAM P
S o 8 @ FO | clock and timer command RAM
=% o _ F1 | clock command
\'l:_‘ . g S} imer command } (address command space)
— R0y 53
SYNC S
Address/Data RQ
RQ+PF [————"
Control Bus’ > Logic g Power Fail
Fig. 7
Pin Description
DIP18 Package S028 Package
Pin | Name| Description Pin | Name| Description
1 | SYNC| Time synchronization | 1 | SYNC| Time synchronization |
2 |PF Power fail I 2 | PF Power fail 1
3 | ADO | Bit0from MUX address/databus | I/O 3 | ADO | Bit0Ofrom MUX address/databus | I/O
4 | AD1 | Bit1from MUX address/databus | I/O 4 | AD1 | Bit1fromMUX address/databus | I/O
5 | AD2 | Bit2from MUX address/databus | I/O 5 | NC No connection -
6 | AD3 | Bit3from MUX address/databus | /O 6 | AD2 | Bit2fromMUX address/databus | I/O
7 | AD | Address/datadecode | 7 | AD3 | Bit3fromMUX address/databus | I/O
8 | TRQ | Interruptrequest (0] 8 | AD | Address/data decode |
9 | Vsg Supply ground (substrate) GND 9 |TRQ | Interruptrequest o
10 | Vpp | Positive supply terminal PWR| [10-14] Vg Supply ground (substrate) GND
11 |CS | Chipselect [ 15-19| Vpp | Positive supply terminal PWR
12 | WR | WR(Intel) or R/W (Motorola) 1 20 |CS | Chipselect 1
13 | RD | RD (Intel) orDS (Motorola) [ 21 | WR | WR(Intel) or R/W(Motorola) 1
14 | AD4 | Bit4from MUX address/databus | I/O 22 | RD RD(Intel) or DS (Motorola) |
15 | AD5 | Bit5from MUX address/databus | 1/O 23 | AD4 | Bit4from MUX address/databus | /O
16 | AD6 | Bit6from MUX address/databus | I/O 24 | NC No connection -
17 | AD7 | Bit7from MUX address/databus | I/O 25 | AD5 | Bit5from MUX address/databus | I/O
18 | NC No connection - 26 | AD6 | Bit6from MUX address/databus | /O
27 | AD7 | Bit7from MUX address/databus | /O
28 | NC No connection -
Table 5a Table 5b
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Functional Description

Power Supply, Data Retention and Standby

The V 3023 is put in standby mode by activating the PF
input. When pulled logic low, PF will disable the input
lines, and immediately take to high impedance the lines
AD 0 - 7. Input states must be under control whenever PF
is deactivated. If no specific power fail signal can be pro-
vided, PF can be tied to the system RESET. Even in
standby the interrupt request pin TRQ will pull to ground
upon an unmasked alarm interrupt occurring.
Initialisation

When power is first applied to the V 3022 all registers
have a random value.

To initialise the V 3023, software must first write a 1 to the
initialisation bit (addr. 2 bit 4) and then a 0. This sets the
Frequency Tuning bit and clears all other status bits.
The time and date parameters should then be loaded
into the RAM (addr. 20 to 28 hex) and then transferred to
the reserved clock area using the clock command follow-
ed by a write.

The digital trimming register must then be initialised
by writing 210 (D2hex) to it, if Frequency Tuning is
not required. After having written a value to the digi-
tal trimming register the frequency tuning mode bit
can be cleared.

RAM Configuration

The RAM area of the V 3023 has a reserved clock and
timer area, a data space, user RAM and an address
command space (see Table 9 or Fig. 7). The reserved
clock and timer area is not directly accessible to the user,
it is used for internal time keeping and contains the cur-
rent time and date plus the timer parameters.

Data Space

All locations in the data space are Read/Write. The data
space is directly accessible to the user and is divided into
five areas:

Status Registers - three registers used for status and
control data for the device (see Tables 6, 7 and 8).
Digital Trimming Register - a special function describ-
ed under “Frequency Tuning”.

Time and Date Registers - 9 time and date locations
which are loaded with, either the current time and date
parameters from the reserved clock area or the time and
date parameters to be tranferred to the reserved clock
area.

Alarm Registers - 5 locations used for setting the alarm
parameters.

Timer Registers - 4 locations which are loaded with ei-
ther the timer parameters from the reserved timer area or
the timer parameters to be transferred to the reserved
timer area.

User RAM

The V 3023 has 16 bytes of general purpose RAM avail-
able for the users applications. This RAM block is locat-
ed at addresses 50 to 5F hex and is maintained even in
the standby mode (PF active). The commandes, or the
time set lock bit, have no effect on the user RAM block.
Reading or writing to the user RAM is similar to reading
or writing to any system RAM address.

Status Words

Status 0 - Address 00 Hex

[7[6]5]4[3[2]1]0]

read / write bits

=

0 — disabled / 24 hour
1 — enabled / 12 hour

frequency tuning mode
pulse enable / disable
alarm enable / disable
timer enable / disable
24 hour / 12 hour"
time set lock

test bit 0

test bit 1

Table 6

Status 1 - Address 01 Hex

[7[6]5[4]3]2]1]0]

read / write bits
=

| L

0 — masked / no event
1 — unmasekd / event

pulse mask
alarm mask
timer mask
reserved
pulse flag
aiarm fiag
timer flag
reserved

Table 7

Status 2 - Address 02 Hex

[(7[6]5]4]3]2]1]o]

read / write bits

=

0 — disabled
1 — enabled

pulse every 10 ms
pulse every 100 ms
pulse every second
pulse every minute
initialisation bit
SYNC 50 Hz
SYNC second
SYNC minute

Table 8
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Address Command Space

This space contains the three commands used for carry-
ing out the transfers between the Time and Date Regis-
ter and/or the Timer Registers and the reserved clock
and timer area.

RAM Map
Address Parameter Range
Dec | Hex
Data Space
Status
00 00 statusO
01 01 status 1
02 02 status2
Special purpose
16 | 10  digitaltrimming 0-255
Clock
32 20  1/100second 00-99
33 21 seconds 00-59
34 22  minutes 00-59
35 23 hours" 00-23
36 24 date 01-31
37 25  month 01-12
38 26 year 00-99
39 27  weekday 01-07
40 28  weeknumber 00-53
Alarm
48 30 1/100seconds 00-99
49 31 seconds 00-59
50 32  minutes 00-59
51 33  hours"? 00-23
52 34 date 01-31
Timer
64 40  1/100seconds 00-99
65 41 seconds 00-59
66 42  minutes 00-59
67 43  hours 00-23
User RAM
80 50 user RAM,byte0
81 51 user RAM, byte 1
82 52 user RAM, byte 2
83 53 user RAM, byte3
84 54 user RAM, byte 4
85 55 user RAM, byte 5
86 56 user RAM, byte 6
87 57 user RAM, byte 7
88 58 user RAM, byte 8
89 59 user RAM, byte9
90 5A user RAM, byte 10
91 5B user RAM, byte 11
g2 5C user RAM, byte 12
93 5D user RAM, byte 13
94 5E user RAM, byte 14
95 5F user RAM, byte 15
Address Command Space
240 | FO  clock andtimertransfer
241 F1  clocktransfer
242 F2  timertransfer
Table 9

Y The MSB (bit 7) of the hours byte (addr. 23 hex for the
clock and 33 hex for the alarm) are used as AM/PM
indicators in the 12 hour time data format and reading
of the hours byte must be preceded by masking of the

AM/PM bit. A set AM/PM bit indicates PM. In the 24
hour time data format the bit will always be zero.

2) The alarm hours, addr. 33 hex, must always be rewrit-
ten after a change between 12 and 24 hour modes.

Communication

Data transfer is in 8 bit parallel form. All time data is in
packed BCD format with tens data on lines AD 7 - 4 and
units on lines AD 3 - 0. To access information within the
RAM (see Fig. 7) first write the RAM address, then read
or write from or to this location. Fig. 8 shows the two
steps needed.

The lines AD 0 - 7 will be treated as an address when pin
A/D is low, and as data when A/D is high. Pin A/D must
not change state during any single read or write access.
One line of the address bus (e.g. AO) can be used to
implement the A/D signal (see “Typical Operating Confi-
guration”, Fig. 1). Until a new address is written, data
accesses (A/D high) will always be to the same RAM
address.

Communication Sequence

|

- Write RAM address

AD=0 to the V3023

AD Read or write data from or to
=1 the above address

I Fig. 8

Access Considerations

The communication sequence shown in Fig. 8 is re-en-
trant. When the address is written to the V 3023 (ie. first
step of the communication sequence) it is stored in an
internal address latch. Software can read the internal
address latch at any time by holding the A/D line low
during a read from the V 3023. So, for example, an inter-
rupt routine can read the address latch and push it onto
a stack, popping it when finished to restore the V 3023.
NB. Alarm and timer interrupt routines can reprogram
the alarm and timer without it being necessary to read or
reprogram the clock.

Commands

The commands allow software to transfer the clock and
timer parameters in a sequence (eg. seconds, minutes,
hours, etc.) without any danger of an internal time update
with carry over corrupting the data. They also avoid
delaying internal time updates while using the V 3023, as
updates occuring in the reserved clock and timer area
are invisible to software. Software writes or reads para-
meters to or from the RAM only.

There are three commands that occupy the command
address space in the RAM. The function of these com-
mands is to transfer data from the reserved clock and
timer area to the RAM or to transfer data in the opposite
direction, from the RAM to the reserved clock and timer
area.

The commands take place in twqo steps as do all other
communications. The command address is sent with
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AJD low. This is followed by either a read (RD) or a write
(WR), with A/D high, to determine the direction of the
transfer. If the second step is a read then the data is
transferred from the reserved clock and timer area to the
RAM and if the second step is a write then the data that
has already been loaded into the RAM clock and/or timer
locations is transferred to the reserved clock and/or timer
area.

Clock and Calendar

The time and date locations in RAM (see Table 9) pro-
vide access to the 1/100 seconds, seconds, minutes,
hours, date, month, year, week day, and week number.
These parameters have the ranges indicated in Table 9.
The V 3023 may be programmed for 12 or 24 hour time
format (see section "12/24 Data Format”). If a parameter
is found to be out of range, it will be cleared when the
units value on its being next incremented is equal to or
greater than 9 eg. B2 will be set to 00 after the units have
incremented to 9 (ie. B9 to 00). The device incorporates
leap year correction and week number calculation at the
beginning of a year. If the first day of the year is day 05,
06 or 07 of the week, then it is given a zero week number,
otherwise it becomes week one. Week days are number-
ed from 1 to 7 with Monday as day 1.

Reading of the current time and date must be preceded
by a clock command. The time and date from the last
clock command is held unchanged in RAM.

When transferring data to the reserved clock and ti-
mer area remember to clear the time set lock bit first.

Timer

The timer can be used either for counting elapsed time,
or for giving an interrupt (IRQ) on being incremented
from 23:59:59:99 to 00:00:00:00. The timer counts up
with a resolution of 1/100 second in the timer reserved
areas. The timer enable / disable bit (addr. 00 hex, bit 3)
must be set by software to allow the timer to be incre-
mented. The timer is incremented in the reserved timer
area, every internal time update (10 ms). The timer flag
(addr. 01 hex, bit 6) is set when the timer rolls over from
23:59:59:99 to 00:00:00:00 and the IRQ becomes active
if the timer mask bit (addr. 01, bit 2) is set. The TRQ will
remain active until software acknowledges the interrupt
by clearing the timer flag. The timer is incremented in the
standby mode, however it will not cause TRQ to become
active until power (Vpp) has been restored.

Note: The user should ensure that a time lapse of at
least 60 microseconds exists between the falling edge of
the TRQ and the clearing of the timer flag.
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Reading the Clock Setting the Timer (Time Set Lock Bit = 0)
(P 7 <o) P 7 = R0)
AD=0 Write clock command AD =0 Write 1/100 sec. address (40 hex)
(addr. F1 hex) to the V3023 - to the V3023
I l
AD=1 [ Write 1100 sec. data to the RAM |
_ Read data from the V3023 to I
AD=1 copy the timer parameters from -
the reversed clock area to the RAM. AD=0 Write sec. address (41 hex) to the
V3023
0 Write 1/100 sec. address (20 hex) AD-1 | Witesec.datatothe RAM |
=0 to the V3023 |
l D=0 Write min. address (42 hex) to
— Read 1/100 sec. data from the B the V3023
A/D =1
RAM l
I AD =1 [ Write min. data to the RAM J
= Write sec. address (21 hex) to the I
AD=0 V3
023 AD<0 Write hours address (43 hex) to
l - the V3023
AD=1 | Readsec. datafromthe RAM | [
[ ap=1 | Write hours data to the RAM |
0 Write min. address (22 hex) to I
=0 the V3023 - Write timer command (addr. F2 hex)
| AD =0 to the V3023
AD-=1 [  Readmin. datafromthe RAM | |
Write F2 hex to the V3023 to
End AD =1 copy the timer parameters from
RAM to the reversed timer area
End
Fig. 9 Fig. 10

Note: Commands are only valid as commands when the
A/D line is low. Writing F2 hex with the A/D line high, as
in the last box of Fig. 8, serves only to activate the V 3023
write pin which determines the direction of transfer.




V 3023

Alarm

An alarm date and time may be presetin RAM addresses
30 to 34 hex. The alarm function can be activated by set-
ting the alarm enable / disable bit (addr. 00 hex, bit 2).
Once enabled the preset alarm time and date are com-
pared, every internal time update cycle (10 ms), with the
clock parameters in the reserved clock area. When the
clock parameters equal the alarm parameters the alarm
flag (addr. 01 hex, bit 5) is set. If the alarm mask bit (addr.
01 hex, bit 1) is set, the TRQ pin goes active. The alarm
flag indicates to software the source of the interrupt. IRQ
will remain active until software acknowledges the inter-
rupt by clearing the alarm flag. If the alarm is enabled,
and an alarm address set to FF hex, this parameter is not
compared with the associated clock parameter. Thus itis
possible to achieve a repeat feature where an alarm
occurs every programmed number of seconds, or
seconds and minutes, or seconds, minutes and hours.
The V 3023 pulls the open drain TRQ line active low
during standby when an alarm interrupt occurs.

If the 12/24 hour mode is changed then the alarm
hours must be re-initialised.

Note: The user should ensure that a time lapse of at
least 60 microseconds exists between the falling edge of
the TRQ and the clearing of the alarm flag.

IRQ

The TRQ output is used by 4 of the V 3023’s features.
These are:

1) Pulse, to provide periodic interrupts to the micro-
processor at preprogrammed intervals;

Alarm to provide an interrupt to the microprocessor
at a preprogrammed time and date;

Timer, to provide an interrupt to the microprocessor
when the timer rolls over from 23:59:59:99 to
00:00:00:00; and

Frequency trimming (see section “Frequency
Trimming”).

The first 3 features listed are similar in the way they pro-
vide interrupts to the microprocessor. Each of the 3 has
an enable / disable bit, a flag bit, and an interrupt mask
bit. The enable / disable bit allows software to select a
feature or not. A set flag bitindicates that an enabled fea-
ture has reached its interrupt condition. Software must
clear the flag bit. The interrupt mask bit allows or disal-
lows the IRQ output to become active when the flag bit is
set. The IRQ output becomes active whenever any inter-
rupt flag is set which also has its mask bit set. For all
sources of maskable interrupts within the V 3023, the
IRQ output will remain active until software clears the
interrupt flag. The TRQ output is the logical OR of all the
unmasked interrupt flags. The TRQ output is open drain
so an external pullup to Vpp is needed. In standby (PF
active) the TRQ output will be active if the alarm mask bit
(addr. 01 hex, bit 1) is set and the alarm flag is also set.
The timer or the pulse feature cannot cause the IRQ out-
put to become active while in standby.
Synchronization

There are 3 ways to synchronize the V 3023. It can be
synchronized to 50 Hz, the nearest second, or the near-

2

-~

3

=

4

est minute. Synchronization mode is selected by setting
one of the bits 5 to 7 at addr. 02 hex, in accordance with
Table 8. If more than one bit is set then all the synchroni-
zation bits are disabled. If the SYNC input is set low for
longer than 200 us, while in the synchronization mode,
the clock will synchronize to the falling edge of the signal.
Synchronization to the nearest second implies that the
1/100 seconds are cleared to zero and if the contents
were > 50, the seconds register is incremented. Syn-
chronization to the nearest minute implies that the
seconds are cleared to zero and if the contents were >
30, the minutes register is incremented. Fractions of
seconds are cleared.
Pulse
There are 4 programmable pulse frequencies available
on the V 3023, these are every 10 ms, 100 ms, second or
minute. The pulse feature is activated by setting the pul-
se enable / disable bit at address 00, bit 1. The pulse fre-
quency is selected by setting one of the bits 0 to 3 at
address 02 hex (see Table 8). If more than one of the
pulse bits are set then the feature is disabled. At the
selected interval the pulse flag bit (addr. 01 hex, bit 4) is
set. If the pulse mask bit (addr. 01 hex, bit 0) is set then
the TRQ pin goes active. The pulse flag indicates to soft-
ware the source of the interrupt. IRQ will remain active
until software acknowledges the interrupt by clearing the
pulse flag. The pulse feature is disabled while in standby.
Upon power restoration the pulse feature is enabled if
enabled prior to standby. See also the section “Fre-
quency Tuning”.
Note: The user should ensure that a time lapse of at
least 60 microseconds exists between the falling edge of
the TRQ and the clearing of the pulse flag.
Time Set Lock
The time set lock control bit is located at address 00 hex,
bit 5 (see Table 6). When set by software, this bit dis-
ables any transfer from the RAM to the reserved clock
and timer area as well as inhibiting any write to the digital
trimming register at address 10 hex. When the time set
lock bit is set the following transfer operations are disabled:

The clock command followed by write,

the timer command followed by write,

the clock and timer command followed by write, and

writing to the digital trimming register.
A set bit prevents unauthorized overwriting of the reserv-
ed clock and timer area. Reading of the reserved clock
and timer area, using the commands, is not effected by
the time set lock bit. Clearing the time set lock bit by soft-
ware will re-enable the above listed commands. On ini-
tialisation the time set lock bit is cleared. The time set
lock bit does not affect the user RAM (addr. 50 to 5F
hex).
Frequency Tuning
The frequency tuning mode is entered during initialisa-
tion by writing a 1 to the initialisation bit (addr. 2 bit 4) fol-
lowed by a 0. This sets the frequency tuning mode bit
and places a pulsed signal with a 20% duty cycle on the
TRQ pin for frequency measurement and digital trimming
at addr. 10 hex. All measurements must be made rela-
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tive to the falling edges.

The V 3023 can be digitally frequency tuned to within
+0.5 ppm via the digital trimming register at addr. 10
hex. The trimming range is from 0 ppm to +255 ppm.
The time keeping of the V 3023 is slowed by 1 ppm for
each addition of 1 to the digital trimming register.

If the user does not want to use the digital trimming
facility on the V 3023 then he must write 210 (D2hex)
to the digital trimming register.

Ideally the period of the frequency tuning signai shouid
be 10 ms. For every 10 ns of difference from the ideal
period the V 3023 should be trimmed by +1 ppm in the
digital trimming register (addr. 10 hex).

If the user wants to use the digital trimming facility then
he must first set the digital register to zero and measure
the frequency of the pulses on the TRQ pin. The nominal
frequency is 100 Hz and the number of ppm in excess for
the sake of adjustment is shown by the three digits fol-
lowing the first zero after the decimal point. This number
should be entered into the digital trimming register. For
example, if the digital register is set to zero and 100.0150
appears at the TRQ pin then 150 (96 hex) must be enter-
ed into the digital trimming register. The frequency tun-
ing mode is disabled by clearing the frequency tuning bit
(addr. 00 hex, bit 0). The range of frequency values
appearing at the IRQ pin when the digital trimming regis-
ter is set to zero and with a normal crystal of 32.768 kHz,
should be 100.0086 to 100.0286.

Time Correction with Change of Temperature

If greater time accuracy is needed and there is digitised
temperature available the setting of the digital trimming
register can be continuously altered to reflect the chang-
ing temperature. If, for example, the temperature was
+75°C, the value entered into the digital trimming regis-
ter according to the graph in Fig. 5 would be 210 — 100
= 110 ppm or 6E hex. All of the values corresponding to
the different temperatures would be entered in a table.
The values corresponding to temperatures that differ
from 25°C should always be subtracted from 186 (BA-
hex) or the trimmed turnover value at 25°C.

12/ 24 Hour Data Format

The V 3023 can runin 12 hour or 24 hour data format. On
initialisation the 12/24 hour bit ad addr. 00 bit 4 is cleared
putting the V 3023 in 24 hour data format. If the 12 hour
data format is required then bit 4 at addr. 00 must be set.
In the 12 hour data format the AM/PM indicator is the
MSB of the hours register addr. 23 bit 7. A set bit indicat-

Battery or Supercap Connection

es PM. When reading the hours in the 12 hour data for-
mat software should mask the MSB of the hours register.
In the 24 hour data format the MSB is always zero.

The internal clock registers change automatically be-
tween 12 and 24 hour mode when the 24/12 hour bit is
changed. The alarm hours however must be rewritten.

Test

From the various test features added to the V 3023 some
may be activated by the user. Table 6 shows the test bits.
Table 10 shows the three available modes and how they
may be activated.

The first accelerates the incrementing of the parameters
in the reserved clock and timer area by 32.

The second causes all clock and timer parameters, in the
reserved clock and timer area, to be incremented in
parallel at 100 Hz with no carry over, ie. independently of
each other.

The third test mode combines the previous two resulting
in parallel incrementing at 3.2 kHz.

While test bit 1 is set (addr. 00 hex, bit 7) the digital trim-
ming action is disabled and no pulses are removed from
the divider chain. Test bit O (addr. 00 hex, bit 6) can be
combined with digital trimming (see section “Frequency
Tuning”).

To leave test, the test bits (addr. 00 hex, bits 6 and 7)
must be cleared by software. Test corrupts the clock and
timer parameters and so all parameters should be re-ini-
tialised after a test session.

Test Modes
Addr. | Addr.
00hex | 00 hex Function
bit7 bit6
0 0 Normal operation
0 1 Acceleration by 32
1 0 Parallelincrement of all clock

and timer parameters at 100 Hz
with no carry over; dependent
onthe status of bit 3 at address
00 hex

Parallelincrement of all clock
andtimer parameters at 3.2 kHz
with no carry over; dependent
onthe status of bit 3 at address
00 hex

Table 10

Power fail
(low for standby)

+
Baﬂer;f

Note: The diodes must have a
forward voltage drop of less than
0.3 V.BAT 85 s are recommended.

or

TSupercap
Vss
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Typical Applications
V 3023 Interfaced with Intel CPU (RD and WR pulse)

Address
K ADBus 0-7 Latch | Address Bus 0 -7
[ A0
cPu K Address Bus A8- A15 > to other
peripherals
and

Decoder memory
WR
RD

Fig. 12
V 3023 Interfaced with Motorola CPU (DS or RD pin tied to €S, and R/W)
K Data Bus >
CPU Address Bus to other
( > peripherals
A0 and
Decoder memory
RW
DS
Fig. 13

Process Application

Temperature
sensor
Controller
Solenoid
valve
Fig. 14

— Theformulain Fig. 5is used by software to continually
update the digital trimming register and so compen-
sate the V 3023 for the ambient temperature.

~ The timer is used to measure the duration the valve is
on.

— The alarm feature is used to turn the controller power
on and off at the time programmed by software. The
V 3023 pulls TRQ active low on an alarm even in
standby and thus can control the power on/off switch
for the controller.

— The user RAM provides the controller with non volatile

RAM for vital‘parameters. For example:

1) the total on time for the valve to enable software to
compute energy usage and also to identify when
service is needed - 3 bytes

2) average on time for the valve - 2 bytes

3) maximum temperature ever encountered together

with the time and date - 6 bytes
4) date of last service and serviceman’s ID - 4 bytes
5) identification code for the controller - 1 byte
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Package and Ordering Information
Dimensions of SO28 Package

See Detail A

0.33201 - r

———18.06 max.ﬁ—r»i s
I S SO T
_‘i"i_i R par 8
WD 4 T T
127w = -wlle0gs00r ¢ Seatingplane S ¥
j [=—1.14 max © Detail A
‘BBEBAREBRE i)
28 T |
i \ é é Parting line
8 2 '
< ° I 0-8
::f; ! . 0.8 02
o
Dimensions in mm Fig. 15
Dimensions of DIP18 Package
23.5 max. 8.25 max.
’/‘w 7° n i—1 70
isf i
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e O !
L9 I 762 '
DU I D
1.77 max.  0.55 max. 254 E
<
AVATAVYATANANANANA
3
€
=
WAVAVAVAVAVAVAVAY)
Dimensions in mm Fig. 16

Ordering Information

The V 3023 is avaiiabie in the foiilowing packages:
DIP18 pin plastic package V3023 18P
S028 pin plastic package V302328S

When ordering, please specify the complete part num-
ber and package.

© 1994 EM Microelectronic-Marin SA, 01/94, Rev. E/041
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H 1063

CMOS Circuit for Analog Quartz Clocks
with Bipolar Stepping Motor Drive

Features

M 32kHz quartz oscillator

M Integrated capacitors, mask selectable

B Single battery operation

B 0.8u.A typical current consumption

M Low resistance outputs for bipolar stepping motor

W Mask options for pad designation, motor period and
pulse width, alarm frequency, modulation and duty
cycle

W Alarm output function compatible with either NPN or
PNP-driver transistors

B Alarm input function

W 1024Hz output on AL, pad for oscillator frequency
verification

B Fast test function

B ESD protected terminals

W Integrated capacitor for digital trimming

Description

The H 1063 is a low power 32kHz analog clock integrat-
ed in HCMOS technology to drive a bipolar stepping
motor. Frequency trimming is carried out by selecting on
chip oscillator input capacitances through pad bonding.
Both the motor pulse period and the motor pulse width
are mask-programmable. See page 6 for already avail-
able options.

Application

B Analog clocks

Functional Diagram

Fig. 1

Pin Assignment

Cs Cs C2 C,

DHD10E6]3D
w | O ygy O
v (O v4o O
\Z3
va2 O
O Vas
O vag O
V49

Cs C3 C2 Cy

oooo

Voo | O O

Vss 0O H1063 O
V60

0 O

« | O O

osc

N

OSCOUY

ALARM

MOT,

0SC
OSCour

ALARM

MOT,

Fig. 2
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Absolute Maximum Ratings Recommended Operating Conditions
Parameter Symbol | Min. | Max. | Units Parameter Symbol | Value Units
Supplyvoltagerange | Vpp-Vss | =03 | +5 v Ambient temperature T 25 °C
Input voltage Vin Vss | Voo \" Quartz frequency fq 32768 Hz
Storage temperature Tsror -55 [+125| °C Quartz series resistance Ra 30 kQ

Table 1 Motgr coil resistance Ry 200 Q
X . . Positive supply Voo 15 \

Stresses beyond these listed maximum ratings may Negative supply Ves 0 v

cause permanent damage to the device. Exposure to

conditions beyond specified operating conditions may Table 2
affect device reliability or cause malfunction.

Operating Conditions

Handling Procedures

Parameter Symbol | Min. | Typ. |Max.|Units
This device contains circuitry to protect the terminals Operatingtemperature | Topg -20 +70| °C
against damage due to high static voitages or electrical Quariz series resistance 30 | 50 | k@
fields. However, it is advised that normal precautions be

taken to avoid application of any voltage higher than Table 3
maximum rated voltages to this circuit.

Electrical and Switching Characteristics
at recommended operating conditions (valid unless otherwise specified)

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Supply voltage Voo Operating +1.1 +1.8 \%
Supply current lop Without motor, ALy, C1,
C2,C3,C4copen 0.8 2.0 pA
Motor Output
Currentinto load Iw Vpp = 1.2V, Ry = 200Q +43 mA
Pulse period T, Mask option* s
Pulse width tw Mask option* ms
Alarm Output
Frequency fa Mask option* Hz
Modulation fa1 Mask option* Hz
Cycletime t, Mask option* s
Pulse duration tp Mask option* s
Output current for laLouTn Vpp = 1.2V, Vo = 0.2V 0.5 WA
driving NPN-transistor laLouTP Vpp = 1.2V, Vg = 0.7V 0.3 mA
Outputcurrent for laLouTn Vpp = 1.2V, Vg, = 0.5V 0.3 mA
driving PNP-transistor laLoutp Vpp = 1.2V, Vg = 1.0V 0.5 pA
Alarm Input
Test In/Output
Alarminput delay tap 125 570 ms
Test frequency fr 1024 Hz
Input current (alarm) In Inputat Vgg -1 -8 -10 nA
Input current Iin Inputat Vpp 1 20 30 nA
Oscillator
Build-up time tstaRT Vpp = 1.2V 2 s
Stability against supply Af Cin = Couyr = 20pF
voltage variations AVpp f [11V=Vpp=1.8V 7 10 ppm/V
Integrated capacitance | Coyr + (Coyr- 0.1+ 0.5) pF
Cw +(Cn-0.1+0.5) pF
Integrated capacitances |C1 Without external stray 3 pF
for bonding options c2 capacitance 4 pF
C3 5 pF
C4 6 pF
* : See “Available options” on page 6. Table 4
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Timing Waveforms

Motor Output Waveform
mor, —ﬁl_i H U
Vss U
Il
mot, U
Vg T
- : J

Fig. 3

Alarm Output Waveform

1024 Hz

ALy

ALour

T2 fA 1

Fig. 4
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Functional Description

Oscillator

The quartz oscillator consists of an inverter, internal
feedback resistor to bias the input, series output resis-
tance to improve stability and two fixed capacitors on
OSCqyr and OSCyy. They are both variable by mask
option. In addition to this there are also 4 pads selectable
capacitors at OSCy. Frequency trimming is achieved by
selecting one or more of the 4 capacitors which allows
the input capacitance to be increased by 3 pF to 18 PF in
1 pF steps.

Motor Drive Output

The circuit contains two push-pull output buffers for driv-
ing bipolar stepping motors. Between two pulses, both
P-channel transistors conduct. During an output pulse,
the N-channel transistor of one buffer and the P-channel
transistor of the other buffer are conducting. The outputs
are protected against inductive voltage spikes with dio-
des to both supply pins.

Both the motor pulse period and motor pulse width are
programmable by metal mask over a wide range of
values (see page 6 for available options).

Test configuration

Alarm Output

The alarm is activated by connecting ALy to Vgg and is
deactivated by opening the connection. A metal masl
option is available to program a continuous activation o
the alarm output.

The alarm output driver contains a push-pull output buf
fer to drive an external sound source by means of ai
external bipolar transistor. A metal mask option is avail
able to allow the use of NPN or PNP-transistors.

The tone frequency, modulation frequency and cycl
time (ON/OFF time) are metal mask selectable.

Test Mode

The AL,y pin fulfills three functions:

a) For normal operation, the AL,y pin is left open. Thr
circuit provides a square wave signal of 1024Hz
which can be used to tune the oscillator.

b) If the pin is connected to Vgg, the alarm signal is pro
vided at pin ALgyr.

c) Ifthe AL,y pin is connected to Vpp, all output frequen
cies are increased by a factor of 64, the alarm modu
lations of fo; = 8Hz and f, = 2kHz are suppressed.

Rum
Fig. 5
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Pad Location Diagram

. All dimensions in um

=

T3

X=-170
X=0

- X=298
C2. x-520

754

o

12}

g B

E’l &011
a|
i
(2]
~
N~
I
x
]
H 0SC our
|
ALARM
_ _______
:‘1 M(?T
|

X=0 ~——<‘EF~E}B (124 x-6

X=-170

X=779 —-

Chip sizeis X = 1117 by Y = 1523 microns or X = 44 by Y = 60 mils
Note: The origin (0,0) is the lower left coordinate of center pads.
The lower left corner of the chip shows distances to origin.

Fig. 6
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Available Options
__Motor Alarm Output Integrated Capacitance| Alarm
. . Pulse . Cycle Pulse " . Output
Option Period width Frequency Modulation Time Duration Fix Fix Transistor
(T4) (tw) (fa) (fa1) (T2) (tp) (Cw) (Cour)
V31 2s 31.24ms | 2048Hz 8Hz 1s 0.5s 8pF 20pF NPN
V40 2s 46.8ms | 2048Hz 8Hz 4s 1s 8pF 20pF NPN
V41 2s 31.24ms | 2048Hz 8Hz 4s 1s 8pF 20pF NPN
V42 2s 15.6ms | 2048Hz 8Hz 4s 1s 8pF 20pF NPN
V44 2s 23.4ms | 2048Hz 8Hz 4s 1s 8pF 20pF NPN
V48 2s 46.8ms | 2048Hz 8Hz 1s 0.5s 8pF 20pF NPN
V49 2s 31.24ms | 2048Hz 8Hz 1s 0.5s 8pF 20pF PNP
V60 2s 46.8ms | 2048Hz 8Hz 4s 1s 8pF 20pF NPN
Table 5

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. B/073
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(iifia H1137
CMOS Circuit for Analog Quartz Watches
atures Functional Diagram

i2kHz quartz oscillator

Jperating voltage range —1.2V to —1.8V

ligh oscillator stability

2tegrated capacitors, mask selectable

Aask options for pad designation, motor period and
notor pulse width

shorted motor coil between motor pulses

‘ast motor test function

:SD protected terminals

112Hz output on TEST pad for quartz frequency
1easurement

‘ully debounced TEST input and RESET input

scription

H 1137 is alow power 32kHz analog watch chip design-
o drive a stepping motor. Motor pulse width is program-
»le from 0.9765 to 14.65 milliseconds in steps of 0.9765
seconds. Motor pulse period is programmable from 2 x
2 x 60 seconds in steps of 1 second. Motor pulse period
so programmable from 2 x 0,25 to 2 x 15,75 seconds in
1s of 0,25 seconds. Input and output capacitors are inte-
ed on the chip. Their values are metal mask selectable.
selection of width, period and capacitance are metal
ons and do not require additional bonds.

plication
nalog watches

RL
(Stepping
motor)

Operating range of trimmer

Capacitance: 3pF = Cyz = 30 pF Fig. 1

Pin Assignment

8 7 6 5
B0 H1137
1 2 3 4
Pad Function Pad Locations
Vy Negative supply voltage 1
Vp Positive supply voltage 5
OSCy  Oscillatorinput 3
OSCoyr Oscillator output 4
MOT, Motor drive output 1 7
MOT,  Motordrive output 2 6
RESET Resetinput 20r8
TEST  Testinput/output 2or8or10
Fig. 2
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Absolute Maximum Ratings Handling Procedures
Parameter Symbol | Min. | Typ. | Max. |Units This device contains circuitry to protect the terminals
— against damage due to high static voltages or electrical
\S/u::)ptyvolta?ed ' W 36 0.2 v fields. However, it is advised that normal precautions be
'c;]tagt;e app '? 0 Vi—03 vor03| v taken to avoid application of any voltage higher than maxi-
otherterminals N P mum rated voltages to this circuit.
Storage temperature | Tgron -55 +125 | °C

Stresses beyond these listed maximum ratings may cause
permanent damage to the device. Exposure to conditions
beyond specified operating conditions may affect device
reliability or cause malfunction.

Recommended Operating Conditions Operating Conditions

Parameter Symbol Value Units Parameter Symbol | Min. | Typ. | Max. | Units
Ambienttemperature T 25 °C Operating temperature | Topg -10 +60 | °C
Quartz frequency fa 32768 Hz Quartz series resistance 30 50 | k2
Quartz series resistance | Rq 30 kQ Trimmer capacitance Cr 3 30 | pF
Motor coil resistance Ry 2.0 k)

Positive supply Vp 0 Vv

Negative supply Vn -1.55 \

Supply source resistance | R 10 Q

Electrical and Switching Characteristics
at recommended operating conditions unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Supply voltage range '™ -1.8 -1.55 -1.2 \
Mean dynamic current lovn without motor and quartz, 90 150 nA
32kHz and 32kHz inverted
square wave forced at
OSCyy and OSCoqyr,
TEST open
Mean current consumption In with quartz, without motor, 200 350 nA
TESTopen, Cys = 12pF
Oscillator
Transconductance gm Vy=—1.2V, Vpp = 300mV 25 pmho
Starting voltage Vsr Within 10 seconds 0.75 \
Starting time Tsr Recommended operating 2 s
conditions
Stability df /f*dVy Between —1.4Vand —1.6V 1.5 ppm/V
Motor Drivers
Voltage across motor Vmor Vy = —1.55V, Ry = 2k} 1.35 1.40 \'
Voltage across motor Vmor Vy = —1.25V, Ry = 2k{} 1.0 1.10 \
Voltage across motor Vwvor R, =300, Topg 1.0 1.20 \"
Short circuitimpedance Rec Between motor pulses 150 300 Q
Test Input/Output
Amplitude Vier ZI = 30pF// 1MQ 1.35 Vep
Mean current lrst Pad connected to Vp 70 250 nA
Reset Input
Debounce delay Ts 7.81 23.43 ms
Input current after debounce delay* | Is Pad connectedto Vp 7 50 nA

* |s the average input current, modulated by a frequency of 64Hz

5-10
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ming Waveforms

Motor drive output in normal operation
RESET

Vn
V
MOT, LI V:
MOT. V
z | ] tm ™2 V:
™ -
TEST

Tysr = 1.953 ms

(512Hz output)
Motor drive output and reset
<7.81ms
RESET " Vi
o] >23.43ms N
debounce delay -
MOT V
‘ L LI Ly
MOT, Ve
L T™?2 H v
TEST

Trsr = 1.953 ms

(512Hz output)
Fast motor test mode, TEST = V,
293ms =T =<6543ms (16 Hz)
2.93ms =T =34.18 ms (32 Hz)
TEST x:‘
V
MOT, LI LI L v,
V
MOT, L M Ly,
™2 62.50 ms tm
a > ~<— or -
31.25ms
Fig. 3
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Block Diagram

. e Pulse Width -
Oscillator Initial Divider Divider Divider 1Hz
Pulse Repetiti
OSCyy OSCour Motor Logic Y S%ivﬁjp;‘ on
Test Logic Motor Driver Master Reset

TEST

MOT,

MOT, RESET

Fig. 4
Pin Assignments Test mode
- The TEST pad fulfils two functions:
Name [ Function a) For normal operation, the TEST pad is left open. The cir
Vn Negative supply voltage cuit outputs a square wave signal of 512Hz which can b«
Vp Positive supply voltage used for tuning the oscillator.
OSC,y | Oscillatorinput b) If the TEST pad is connected to Vp, the period for the
OSCqur | Oscillator output motor pulses changes to either 2 x 31.25 ms or 2 x 62.!
MOT, Motor drive output 1 ms (mask options), while the motor pulse width remain
MOT, Motor drive output 2 unchanged (fast motor test).
RESET | Resetinput Test
TEST Testinput/output
TestPad | Function | Description
Functional Description Connected | Fastmotor | Increase the frequency for the
toVp test motor pulses to 16Hz (32Hz)
Oscillator -
The 32'768Hz clock frequency is generated by a crystal | OPen Normal Outputof square wave signal
oscillator. Input and output capacitors are integrated in the operation | (512Hz)

chip. Their values are metal mask selectable.

Motor drive output

The H 1137 contains two push-pull output buffers for driving
bipolar stepping motors (see Fig. 3). Between two pulses,
the two p-channel devices are active for motor damping.

Reset

Pulling the RESET input to V; resets the frequency dividers
and disables the motor pulses. Motor pulses in progress
when the RESET function is applied, will be completed.
After releasing the RESET pad from Vp, the next motor
pulse appears with a delay of one half motor cycle on the
drive output MOT if the last motor pulse appeared on MOT,
or vice-versa (see Fig. 3). Due to the debounce circuitry on
the RESET input, Vp must be applied for at least 23.4 ms to
be accepted as RESET.

Test configuration

2 Ve RL Ve @
RESET .|

Operating range of trimmer capacitance:

3pF < Cyp =< 30pF Fig. 5

5-12
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atal Mask Option Possibilities

itor puise and capacitance Pad options
m- Range Range Range Sym- Pad Pad Pad
| |Description min. max. resolut. bol Description Layout1 | Layout2 | Layout3
1 [Motor pulse period 2x1.00s | 2x60.00s | 1.00s TEST |PadTEST Pad10 | Pad2 Pad8
1 [Fastmotor TEST 2x31.25ms|2x62.50ms RESET|Pad RESET Pad8 Pad8 Pad 2
Motor pulse width 0.9765ms | 14.65ms |0.9765ms Pad2 Pad10 | Pad10
. |Oscillator input capacity 2pF |Cn+Cour| 1PF notused | notused | notused
wr |Oscillator outputcapac. |  2.7pF = 35pF 1pF
ssible versions Option list (supply voltage — 1.55V)
Options
Motor output I:;:gn;::«ri Designation pad p(:t,lgll;
arsions Puise| Fast EURO-
Period| width | mode | OSC,y |0SCqy;| Pad1 | Pad2 | Pad3 | Pad4 | Pad5 | Pad6 | Pad7 | Pad8 |Pad10| SIL
S ms ms pF pF E1208
1137V01 | 2x12 | 6.8 [2x62.5 2 18 Vn - | OSCw [0SCoyr| Ve |MOT, | MOT, |RESET| TEST| A
1137V02 | 2x1 3.9 |2x62.5 2 14 V, | TEST |OSCy [0SCoyr| Ve | MOT, | MOT, [RESET| - B
1137V03 | 2x10 | 7.8 |2x62.5 2 22 Vy |RESET|0SCy 0SCourl Ve | MOT, | MOT, | TEST [¢]
1137V04 | 2x12 | 5.9 |[2x62.5 2 14 Vy | TEST |OSCy [0SCour| Ve | MOT, | MOT, |RESET| - D
1137V05 | 2x1 6.8 |2x62.5 2 14 Vy | TEST |OSCy [0SCoyr| Ve | MOT, | MOT, |RESET| - E
1137V07 | 2x10 | 5.9 |2x62.5 2 16 Vy |RESET|OSCy [0SCoyr| Ve | MOT, | MOT, | TEST - G
1137V08 | 2x12 | 6.8 [2x62.5 2 14 Vy | TEST |OSCy [0SCour| Ve | MOT, | MOT, |RESET| - H
1137V09 | 2x1 7.8 |2x62.5 2 20 Vy | TEST |OSCy [0SCour| Ve |MOT, [ MOT, |RESET| - IS
1137V10 | 2x1 3.9 |2x62.5 2 14 Vn - |OSCy [0SCoyri Ve |MOT, | MOT, |RESET| TEST | K
1137V11 | 2x12 | 59 [2x62.5 2 14 Vn - | OSCy 10SCouyr| Ve |MOT, | MOT, |[RESET| TEST | L
1137Vvi2 | 2x1 6.8 |2x62.5 2 14 Vn - |OSCy 0SCoyr| Ve |MOT, | MOT, |RESET| TEST | M
1137V13 | 2x12 | 6.8 |2x62.5 2 14 Vi - |OSCy [0SCoyr| Ve |MOT, | MOT, |RESET| TEST| N
1137V14 | 2x1 49 |2x62.5 2 16 Vy | TEST |OSCy 0SCour{ Ve | MOT, | MOT; ([RESET| - (0]
1137V15 | 2x1 6.8 |2x62.5 2 20 Vy | TEST |OSCy [0SCoyr{ Ve |MOT, | MOT, |RESET| - P
1137V16 | 2x1 5.9 |2x62.5 2 14 Vy | TEST |OSCyy [0SCoyr| Ve |MOT, | MOT, |RESET| - S
1137V17 | 2x5 | 59 [2x62.5 2 14 Vy | TEST |OSCy 0SCoyr| Ve | MOT, | MOT, |RESET| - T
1137V19 | 2x20 | 7.8 [2x62.5 2 14 Vy | TEST [OSCy [0SCouyr{ Ve | MOT, | MOT, |RESET| - Vv
1137V20 | 2x20 | 59 |2x62.5 2 14 Vy | TEST [OSCy [0SCouyr| Ve | MOT, | MOT, |RESET| - WA
1137Vv21 | 2x1 49 |2x62.5 2 14 Vy | TEST |OSCy [0SCour| Ve | MOT, | MOT, |RESET| - WB
1137v22 | 2x1 39 |2x62.5 2 20 Vy | TEST |OSCy\ [OSCour| Ve | MOT, | MOT, |[RESET| - WD
1137v23 | 2xi 5.9 |[2x62.5 2 20 Vy [ TEST |OSCy [0SCoyr| Ve | MOT, | MOT, |RESET| - WE
1137V24 | 2x10 | 6.8 |2x62.5 2 14 Vy | TEST |OSCy 0SCoyr| Ve |MOT, | MOT, |RESET| - WF
1137V25 | 2x5 | 7.8 |2x62.5 2 20 Vy | TEST |OSCy [0SCoyr| Ve | MOT, | MOT, |RESET| - WG
1137V26 | 2x20 | 6.8 |2x31.25| 2 14 Vy | TEST |OSCy |0SCourl Ve | MOT, | MOT, [RESET| - WH
1137V27 |2x0.5| 4.9 |2x62.5 2 14 Vy | TEST |OSCy\ 0SCoyr{ Ve |MOT, | MOT, |RESET| -
1137V28 | 2x40 | 59 |2x62.5 2 14 Vy | TEST |OSC)\ I0SCoyr| Ve | MOT, | MOT, |RESET
1137V51 [2x5 | 49 [2x31.25| 2 23 Vy | TEST |OSCy [0SCouwi| Ve | MOT, | MOT, |RESET| -
1137V52 [2x5 | 7.8 [2x31.25| 2 23 Vy | TEST |OSCy |0SCour| Ve | MOT, | MOT, |RESET| -
1137V53 [2x1 | 39 |2x31.25| 2 23 Vy | TEST |OSCy |PSCour| Ve | MOT, | MOT, |RESET| -
1137V54 | 2x20 | 49 |2x31.25( 2 23 Vn | TEST |OSCy 0SCoyr| Ve | MOT, | MOT, |RESET| -
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Chip Information

1165
836
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® 1 2 3 4
] ]
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&
48|
298
905
162 1177
1549
All dimensions in microns Fig. 6

" nn stands for the version
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H 1344

CMOS Circuit for Analog Quartz Clocks
with Bipolar Stepping Motor Drive

Features Functional Diagram

B 32kHz quartz oscillator
B Integrated capacitors, mask selectable
W Single battery operation

W 0.7uA typical current consumption [

B Low resistance outputs for bipolar stepping motor /T/J}/\

W Mask options for pad designation, motor period and c
pulse width, alarm frequency, modulation and duty 15V + R
cycle T —

B Alarm output function compatible with either NPN or

PNP-driver transistors

B Alarm input function

B 1024Hz output on AL,y pad for oscillator frequency
verification

W Fast test function ‘/ o

o Alarm Output

B ESD protected terminals

Motor
Description (n)
The H 1344 is a low power 32kHz analog clock integrat- v

ed circuit designed in HCMOS technology to drive a
bipolar stepping motor. A set of capacitors is provided on
chip to be connected, in any combination, to the two os- . .
cillator terminals, with a maximum total capacitance of | OPerating range of "'mme'< )
48pF. Both the motor pulse period and the motor pulse | Capacitance: 1.5pF < Crq = 30 pF Fig. 1
width are mask-programmable. See page 6 for already
available options.

Pin Assignment

Application
M Analog clocks \ W A
Voo [0 8] OSCiy
H 1344
Vss [2] V40 7] OSCour
MOT, 3] V41 [6] ALARMgy,
V47
ALARM,, 4] 5] MOT,
\ )
Voo [ 8] OSCour
H 1344
Vss Ej V05 7] OSC
MoT, [ xgg (5] ALARMq,;
ALARM,, [] (5] MOT,
Fig. 2




H 1344

Absolute Maximum Ratings Recommended Operating Conditions
Parameter Symbol | Min. | Max. | Units Parameter Symbol | Value Units
Supply voltagerange | Vpp-Vss | 0.3 | +5 \ Ambienttemperature T 25 °C
Input voltage Vin Vss | Voo \" Quartz frequency fq 32768 Hz
Storage temperature Tstor -55 [ +125| °C Quartz series resistance Ra 30 kQ

Table 1 Motor coil resistance Ru 200 QO
. . . Positive supply Voo 1.55 \"
Stresses beyond these listed maximum ratings may Negative supply Vs 0 v

cause permanent damage to the device. Exposure to
conditions beyond specified operating conditions may Table 2
affect device reliability or cause malfunction.

Operating Conditions

Handling Procedures

Parameter Symbol | Min. | Typ. [Max.|Units
This device contains circuitry to protect the terminals Operatingtemperature | Topr —20 +70] °C
against damage due to high static voltages or electrical Quartz series resistance 30 | 50 | kQ
fields. However, itis advised that normal precautions be Trimmer capacitance c 15 30 F
taken to avoid application of any voitage higher than p TR . p
maximum rated voltages to this circuit. Table 3

Electrical and Switching Characteristics
at recommended operating conditions (valid unless otherwise specified)

Parameter Symbol [ Test Conditions Min. Typ. Max. Units
Supply voltage Voo operating +1.1 +1.8 \
Supply current lop without motor, AL,y open 0.7 2.0 nA
Motor Output
Currentinto load Im Vpp = 1.2V, Ry = 200Q) +4.0 mA
Pulse period T, Mask option* s
Pulse width tw Mask option* ms
Alarm Output
Frequency fa Mask option* Hz
Modulation fa1 Mask option* Hz
Cycle time t, Mask option* s
Pulse duration tp Mask option* s
Output current for laLouTn Vpp = 1.2V, Vg = 0.2V 0.5 nA
driving NPN-transistor laLoutp Vpp = 1.2V, Vo =0.7V 03 mA
Output current for IaLouTn Vpp = 1.2V, Vg = 0.5V 0.3 mA
driving PNP-transistor IaLoutp Vpp = 1.2V, Vg = 1.0V 0.5 nA
Alarm Input
Test In/Output
Alarm input delay tao 125 570 ms
Testfrequency fr 1024 Hz
Input current (alarm) In Inputat Vgs, Vpp = 1.4V -1 -5 -10 nA
Input current ™ Inputat Vpp 1 15 30 nA
Oscillator
Build-up time tstaRT Vpp = 1.2V 2 s
Stability against supply Af
voltage variations AVppxf [1.1V=Vp;=1.8V 5 12 ppm/V
Output capacitance Cour Mask option* pF
Input capacitance Cin Mask option* pF

* . See “Available options” on page 6. Table 4
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Timing Waveforms
Motor Output Waveform

v
mMoT, U

Jl

MOT,

N —
 I—

T, \]

Fig. 3

Alarm Output Waveform

1024 Hz 2048 Hz

AL

tALD

ALOUT
t
? 1

T, far

Fig. 4




H 1344

Functional Description

Oscillator and Frequency Divider

The quartz oscillator consists of an inverter, internal
feedback resistor to bias the input, series output resis-
tance to improve stability and integrated capacitors. The
values of the integrated capacitors are selectable by
metal mask. The oscillator is designed for 32768Hz.

Motor Drive Output

The circuit contains two push-pull output buffers for driv-
ing bipolar stepping motors. Between two pulses, both
P-channel transistors conduct. During an output pulse,
the N-channel transistor of one buffer and the P-channel
transistor of the other buffer are conducting. The outputs
are protected against inductive voltage spikes with dio-
des to both supply pins.

Both the motor pulse period and motor pulse width are
programmable by metal mask over a wide range of
values (see page 6 for available options).

Test configuration

Alarm Output

The alarm is activated by connecting ALARM,y to Vgg
and is deactivated by opening the connection. A metal
mask option is available to program a continuous activa-
tion of the alarm output.

The alarm output driver contains a push-pull output buf-
fer to drive an external sound source by means of an
external bipolar transistor. A metal mask option is avail-
able to allow the use of NPN or PNP-transistors.

The tone frequency, modulation frequency and cycle
time (ON/OFF time) are metal mask selectable.

Test Mode

The ALARM pin fulfills three functions:

a) For normal operation, the ALARMyy pin is left open.
The circuit provides a square wave signal of 1024Hz,
which can be used to tune the oscillator.

b) If the pin is connected to Vgg, the alarm signal is pro-
vided at pin 6.

c) Ifthe ALARM pin is connected to Vpp, all output fre-
quencies are increased by a factor of 64, the alarm
modulations of f5;, = 8Hz and f, = 2kHz are sup-
pressed.

15V———

Operating range of trimmer
Capacitance: 1.5 pF < Cyg =< 30 pF

o Alarm Output

Rw

Fig. 5
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Pad Location Diagram

All dimensions in um
3
I
1000 | —+ Voo 0SCu, D_T | 78
795
I T ]vss OSCour [ - 472
H 1344 -
V40 Ed
V41 T
V47 304
A O T
z—a?a—«E] MOT, Lour B
9—rr—«@ ALy MOT, |_—PL-—-— 2
276 | !
192
ol 8|
1270
3
!
1000
S T o B
795
T B Vss 0SCyy E 4 702
H 1344 -
V05 3
V56 .
V38 304
AL P S
2| o, o [
S B e[
276‘ ! !
= |
192 [ © ‘
o
o (=]
| 1270
|
Chip size: 1270 x 1499 microns
50 x 59 mils Fig. 6
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Available Options
Motor Alarm Output Integrated Capacitance| Alarm
" . Pulse . Cycle Pulse Output
Option Period width Frequency [Modulation Time Duration Transistor
(Ty) (tw) (fa) (far) (T2) (tp) (Cw) (Cour)
vos* 2s 46.8ms | 2048Hz 8Hz 4s 1s 16pF 23pF NPN
V38 2s 46.8ms 2048Hz 8Hz 4s 1s 3pF 28pF NPN
V40 2s 46.8ms | 2048Hz 8Hz 4s 1s 3pF 20pF NPN
\Z3 2s 23.4ms | 2048Hz 8Hz 4s 1s 3pF 20pF NPN
v47 2s 31.24ms | 2048Hz 8Hz 1s 0.5s 3pF 20pF NPN
V56* 2s 46.8ms 2048Hz 8Hz 4s 1s 19pF 23pF NPN
* . Without external trimmer (quartz classes to be matched). Table 5

© 1994 EM Microelectronic-Marin SA

10/94, Rev. B/086




H 5050

CMOS Car Clock Circuit

Features

B 4.19 MHz quartz oscillator

M Frequency is programmable via a 5 bit E2PROM
(no trimming capacitor required)

B LCD drive voltage adjustable via 5 bit EZPROM for
best contrast and largest viewing angle

B Temperature compensated LCD drive voltage for
best contrast and largest viewing angle

W 12 hour or 24 hour display mode selectable via
MODE input

B Colon flash option selectable via FLASH input

M Operating ambient temperature range: —40to +85°C

W 28 lead mini package (SO28)

W Auto-increment mask programmable to 1 Hz, 2 Hz or
4Hz '

B DATA and Vpp are normal logical inputs

M Excellent immunity from electromagnetic radiation

Description

The H5050is a 4.19 MHz CMOS car clock circuit provid-
ing hours and minutes display. It is designed to drive a
3% digit, 2:1 multiplexed 7 segment clock display with
AM and PM functions (e.g. Philips LTD133 liquid crystal
display).

Time setting functions are accomplished via 2 inputs S1
and S2. Oscillator frequency and LCD drive voltage are
programmable via on-chip E2PROM.

Applications

M Car clocks

Typical Operating Configuration

JE—
L
0sC, Segments
J—
Lt
- -
——
DO
J——
it
= =
< Q
b Cst
T 47 pF
Fig. 1
Pin Assignment
s1 Ot 28 [ BP1
DATA []2 27 [ BP2
OSCy 3 26 ] AM/PM
OSCour [ 4 25 [] A2/ADEGH1
Ves 5 24 [ B1/C1
MODE [] 6 23 [ F2/E2
Vep O 7 § 22 [ G2/D2
TS O “I" 21 [ B2/C2
ENABLE ]9 20 [1 A4/COL
Voo [ 10 19 [] F3/E3
FLASH [ 11 18 [] G3/AD3
SEL 12 17 [ B3/C3
s2 [ 16 [] F4/E4
B4/C4 [ 14 15 [] G4/D4
Fig. 2




H 5050

Absolute Maximum Ratings

Parameter Symbol | Test Conditions Min. Typ.- Max. Units
Supply voltage Vpp withrelationto Vgg - 8 Y
Supply current loo - 3 mA
Voltage appliedtoinputpins | V, with relationto Vgg -0.3 Vpp+0.3 v
Storage temperature Tsro -65 +150 °C
Operating temperaturerange | T, —40 +85 °C
Table 1

Stresses above these listed maximum ratings may cause permanent damage to the device. Exposure beyond spe-
cified operating conditions may affect device reliability or cause malfunction.

Electrical Characteristics

Vpp = 3 + 6V, T, = —40 to +85°C, quartz: frequency = 4.194304 MHz, max. frequency tolerance = + 30*1075,
Rs = 50 Q, C, = 12 pF, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Supply
Supply voltage Voo Programmable 3 - 6 Vv
Supply voltage variation AVpp S1o0rS2 closed - - 50 mV
Supply voltage variationdue | TC Vpp=4.5V - -0.35 - %/°K
to temperature - —-16 - mV/°K
Supply current Iop Note " 500 2000 uA
Capacitance Cexr External capacitor 22 47 - uF
Oscillator
Starttime tosc - - 200 ms
Frequency stability AfA-AVpp| AVpp =100 mV - - 1 ppm/V
Input capacitance C - 16 - pF
Output capacitance Co ‘16 pF
Feedback resistance Ry 300 1000 3000 k)
Inputs -
Pull-up resistance Rpy S1,S2, TS, SEL, DATA 45 90 180 kQ
and Vpp
Pull-up/down resistance Rpug MODE 100 300 1000 kQ
Debounce time toen S1and S2only 78 - 110 ms
Backplane
Qutputresistance Rep High/low level = 100 uA - - 3 kQ
Segments
Output resistance Rsea + 100 nA - - 5 k()
DC offset voltage Ve 200 kQ/1 nF - - 50 mV
" A suitable external resistor R must be selected: Table 2

Example: Vpp = 5V, Run = (12V — 5 V) / 2000 pA = 3.5 kQ
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Pin Description

Pin | Name Function
1 | St Hour adjustment input
2 | DATA E2PROM data input
3 |OSCy Oscillator input
4 | OSCoyr Oscillator output
5 | Vss Negative supply voltage
6 | MODE 12/24 hour mode selectinput
7 | Vep Programming input
8 | TS Test speed-up mode input
9 | ENABLE Enableinput for S1and S2
10 | Voo Positive supply voltage
11 | FLASH Colon option input
12 | SEL E2PROM selectinput
13 |S2 Minute adjustment input
14 | B4/C4 Segmentdriver
15 | G4/D4 Segmentdriver
16 | F4/E4 Segmentdriver
17 | B3/C3 Segmentdriver
18 | G3/AD3 Segmentdriver
19 |F3/E3 Segmentdriver
20 | A4/COL Segmentdriver
21 |B2/C2 Segmentdriver
22 | G2/D2 Segmentdriver
23 |F2/E2 Segmentdriver
24 | B1/C1 Segmentdriver
25 | A2/ADEG1 | Segmentdriver
26 | AM/PM Segmentdriver
27 |BP2 Backplane 2
28 |BP1 Backplane 1
Table 3
Segment designation of LCD display
At A2 A3 A4

AM B1 B2 g B3 B4
[ Bz [ ] [ N [

Functional Description

Qutputs

The circuit presents LCD data at pins 14 to 26. Two way
(1:2) multiplex driving is used in order to save circuit pins.
The backplane signals appear at pin 27 and 28 respecti-
vely. In Fig. 3 the corresponding waveforms are shown.

Backplane and Segment Waveforms

VDD

BPE Voo [ by
vt — o
VDD

B2 Voo e [ }—
Vss —

Seg. 1 Seg. 2

VDD

ON ON Vs

L L
T

OFF ON Vss

VDD l I

ON OFF Ve | L1
VDD

OFF OFF Vg l I I

15.625 ms

Fig. 4

The average voltages across the segments have the fol-
lowing values:

VON(ms) =0.79 Vpp

Vorrms)= 0.35 Vpp
LCD Driving Voltage
The on-chip shunt regulator controls the value of supply
voltage according to ambient temperature and the con-
tent of the 5 bit voltage E2PROM. This guarantees best
contrast and largest viewing angle for the whole tempe-
rature range (see section “LCD Voltage Programming”).
12/24 Hour Mode
Operation of 12 hour or 24 hour mode is selected via
MODE input. If MODE input is floating and a reset occurs
(see section “Segment Test and Reset”), the mode will
change from 12 hour to 24 hour or vice versa.
Power-Up
After power-up the actual mode and LCD display is set
according to connection of the mode input:

1:00 AM 12 hour mode when MODE input is
connected to Vpp
24 hour mode when MODE input is
floating or connected to Vgg.

1:00
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Colon

If FLASH input is held at Vpp colon will flash at 1 Hz (duty
cycle 50%). Connecting FLASH to Vgg displays a stable
colon.

Time Setting

Time setting is accomplished via the two inputs S1 and
S2. These two inputs are pulled to Vpp, via on-chip resis-
tors of about 90 k. This in conjunction with debouncer
circuitry (debouncing time 78 < 110 ms), allows the use
of simple single-throw switches.

Set Enable
Connecting ENABLE to Vpp enables inputs S1 and S2,
connecting ENABLE to Vgg makes S1 and S2 inactive.

Hours Setting

When S1 is pulled to Vgg the hours counter is increment-
ed by 1 immediately (after debounce time). If S1 is held
at Vgg, after a pause of 1 + 1.25 s, the hours counter is
auto-incremented at a rate of 1, 2 or 4 Hz (depending on
metal mask version) until S1 is released again. In hours
setting mode the carry from minutes counter is not pro-
pagated.

Minutes Setting

When S2 is pulled to Vgg the minutes counter is incre-
mented by 1 immediately (after debounce time). If S2 is
held at Vgg, after a pause of 1 + 1.25 s, the minutes
counter is auto-incremented at a rate of 1, 2 or 4 Hz
(depending on metal version) until S2 is released again.
In minutes setting mode the carry is not propagated to
the hours counter. In addition to minutes setting, the
seconds counter is reset to zero.

Segment Test and Reset

1fS1and S2 are pulled to Vgg together, all LCD segments
are turned ON. Releasing both switches resets the clock
and the display is set according to MODE input:

E?PROM Programming Sequence

1:00 AM if MODE input is connected to Vpp

0:00 if MODE input is connected to Vgg
Display mode changes if MODE input is floating.
If DATA input is hold low during segment test, no reset
occurs.

Test Mode

In normal operating mode TS input must be connected to
Vpp- Connecting TS to Vg allows quick testing of the dis-
play via the inputs S1 and S2. Debounce time and auto-
increment rate are 64 times faster than normally. Additio-
nally the carry to the seconds counter is inhibited. TS has
an internal pull-up resistor, however for safety reasons it
should be connected to Vpp.

E2PROM Programming

The inputs DATA, SEL and Vpp are used to program the
voltage and frequency E2PROMSs. SEL input is used to
select between voltage E2PROM (SEL high or floating)
and frequency E2PROM (SEL low). When pulled to Vg
or —5 V in reference to Vpp, Vpp enables E2PROM pro-
gramming sequence. DATA input serves for two purpo-
ses: any negative pulse (Vggor —5 Vin reference to Vp)
increments a 5 bit programming counter by 1 (on the
positive edge), if the pulse width is between 4 to 6 ms the
selected E2PROM is erased (first long pulse after Vpp
has gone low) or programmed with the content of the
programming counter (second long pulse after Vpp has
gone low). If the programming counter has reached its
maximum value and an additional pulse is applied, the
programming counter is reset to 0 again.

During programming sequence (Vpp low) the content of
the programming counter, instead of the E2PROM, de-
fines the value of LCD voltage if SEL is high or floating,
or the oscillator frequency if SEL is low. This allows the
control and interactive adjustment of the appropriate
parameter. E2PROM programming must be done at am-
bient temperature.

Voo voltage programming
SEL K
Ve >< frequency programming ><
VDD
V
VAR
orVg
clear EEPROM increment 5 bit counter write EEPROM
VDD
DATA
Vo -5V
orVg [TD|TD TE TH|TL [TH|TL TL|TH W TD|TD
I T T 1 I T
TH=1us TE, TW=4to6ms Time between 2 consecutive
TL>0.5,<15us TD=10us programming cycles: min. 16 ms

Fig. 5
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oV

Pulge Gengrators

1 Ce222F
Vs

R = 6.8 kOhm

A2V Fig. 6

Programming Inputs

The inputs DATA, SEL and Vpp have internal pull-up
resistors, but for safety reasons Vpp should be connec-
ted to Vpp.

LCD Voltage Programming

To enable LCD voltage programming, SEL is pulled to
Vpp (or left floating). Then a negative voltage of ~5V in
reference to Vpp is applied to Vpp to enable the pro-
gramming sequence. A first negative pulse of 4 ~ 6 msis
applied to the DATA input to clear the 5 bit voltage
E’PROM (the lowest possible LCD voltage is now pro-
grammed, and programming counter is set to 1). Any
further short pulse (0.5 + 1.5 us) on the DATA input will
increment the programming counter by one and there-
fore increase LCD voltage by one step of 150 mV typi-
cally. When the desired voltage is reached, a second
long pulse (4 + 6 ms) writes the value of the programm-
ing counter into the voltage E2PROM. At the end, Vpp is
pulled to Vpp again in order to leave the programming
cycle.

Regulated Voltage as a Function of Temperature

—Vss V]
6
—
e
s~ (3)
4 R
ey (2)
1)
2
0
-40 0 40 80 T[C]
(1) Programmed to 4.0 V at 25°C
(2) Programmed to 4.5 V at 25°C
(3) Programmed to 5.0 V at 25°C Fig. 7

Frequency Programming

To enable frequency programming, SEL is pulled to Vgs.
Then Vgg or —5 Vin reference to Vpp is applied to Vpp to
enable the programming sequence. A first negative
pulse of 4 +- 6 ms is applied to the DATA input to clear the
5 bit frequency E2PROM (the highest possible oscillator
frequency is now programmed, and programming coun-
ter is set to 1). Any further short pulse (0.5 + 1.5 us) on
the DATA input will increment the programming counter
by one and therefore decrease oscillator frequency by
one step (see Table 3). When the desired frequency is
reached a second long pulse (4 = 6 ms) writes the value
of the programming counter into the frequency
E2PROM. At the end, the Vpp input has to be pulled to
Vpp again in order to leave the programming cycle. Elec-
tronic adjustment of the oscillator frequency eliminates
the requirement of an external trimming capacitor.

Frequency Programming (At = 7.63 us)*

Frequency Number of Backplane
deviation pulses period*
Af/f [ppm] n [ms]
0 0 15.625
- 3.8 1 15.633
- 76 2 15.641
-11.4 3 15.648
~117.8 31 15.861
* Applies to programming cycle Table 3

Static Protection and Handling

Static Protection

Input and output pads are protected against electrostatic
discharges. The device is designed to withstand the fol-
lowing test:

Conditions: 2 kV pulse from 100 pF capacitor, 1.5 k2
series resistance with reference to substrate Vpp. No
degradation of pad characteristic or device performance
is permitted. This test is an intrinsic part of the qualifica-
tion procedure.

Handling

Reasonable care should be taken in handling and mount-
ing operations to avoid the generation and discharge of
electrostatic potentials.

Latch-up Protections

Inputs and outputs are protected against latch-up. The
device is designed to withstand the following tests:
Static Latch-up

No latch-up triggered with + 30 mA @ maximum power
supply voltage.

Dynamic Latch-up

No latch-up triggered with = 50 V from 220 pF, 50 Q)
series resistance @ maximum power supply voltage.
These tests are an intrinsic part of the qualification pro-
cedure.
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Typical Application
Segments
| >
(&)
BP 3
o
BP2 =
+12V
6.8k
FLASH
TS
ENABLE
VDD
— CEXT
| 47 uF
Fig. 8
Package and Ordering Information
Dimensions of SO28 Package
See Detail
r—vw 18.06 max. ————= E
fr 2.4 L 4
;lm264max max‘\ — ; = J
N} . L )
c Seating plane Sl
13
&
S
Detail A
&z «©
g s
3 ~ 2 0-8
I N e
08
I 2
Fig. 9
Ordering Information
Option Type Package Chipform and others on request.
1 Hzautoincrement H5050-1H 5028 When ordering please specify complete type and pack-
2 Hz autoincrement H 5050 - 2H S0O28 9P pectly P P P

. age information.
4 Hz auto increment H5050 - 4H S0O28
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H 6006

Failsafe Watchdog

Features

W Failsafe watchdog function: timeout warning after 1st
timeout period, reset after 2nd timeout period, reset
remains active to avoid further failures

W Standard timeout period and power-on reset time
(10 ms), externally programmable if required

W V,y monitoring with 3 standard or programmable
trigger voltages for: power-on reset initialization,
advanced power-fail warning (SAVE), reset at power-
down (RES)

B Vpp monitoring: power-on reset initialization enabled
onlyif Vpp > =35V

M Internal voltage reference

W Works down to 1.5 V supply voltage

W Push-pull or open-drain outputs

W Low current consumption

M Available for normal and extended temperature range

B DIP8 and SO8 package

Description

The H 6006 is a monolithic low power CMOS device
combining a programmable digital timer and a series of
voltage comparators on the same chip. The device is
specially convenient for Watch-Dog functions such as
microprocessor and supply voltage monitoring. The
watchdog part is designed to be used in all applications
where it is important that after the occurence of a mal-
function the microprocessor system is stopped to avoid
further damage. The timeout warning signal (TO) can be
used to try to reactivate the system before halting it. The
voltage monitoring part provides double security by com-
bining both unregulated voltage and regulated voltage
monitoring simultaneously. The H 6006 initializes the
power-on reset after V| reached Vg and Vpp raises
above 3.5 V. If V| drops below Vg, the H 6006 gives an
advanced warning signal for register saving and if the
voltage drops further below Vg, RES goes active. The
H 6006 functions at any supply voltage down to 1.6V and
is therefore particularly suited for start-up and shut-down
control of microprocessor systems

Applications

B Microprocessor and microcontroller systems
B Point of sales equipment

B Telecom products

B Automotive subsystems

Typical Operating Configuration

Voltage o 5V
Regulator
INT
NMI Micro-
RES processor
10
GND
Fig. 1
Pin Assignment
DIP-8/S0-8
Vin ] N\ [ Voo
TCL [ TO
- H 6006 -
RC (] ] SAVE
Ves [ ] RES
Fig. 2
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Absolute Maximum Ratings

Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the

Parameter Symbol] Conditions | sypply voltage range. Unused inputs must always be
Voltage Vppto Vss Voo -0.3t0 +8V tied to a defined logic voltage level.
Voltage at any pinto Vg Vmn | —0.3 .
Voltage atany pinto Vpp (exceptViy) | Vyax | +0.3 Operating Conditions
Voltage at Vi to Vg Vinvax | +15V
Current at any output Imax +10mA Parameter lSymboI Min. | Typ. | Max. |Units
Storage temperature Tsto  |-65..+150°C Operating temperature
Table 1 Industrial Ta —40 +85| °C
Stresses above these listed maximum ratings may Extended Tax 40 +125) °C
A Supply voltage Voo 15 55| V
cause permanent damage to the device. Exposure be- >
o h I : Comparator input voltage
yond specified operating conditions may affect device Version A2, A3.B2 B3| V 0 v v
L N ,A3, B2, IN DD
reliability or cause malfunction. Version A1, B1 Vi 0 12 | v
A RC-oscillator programm-
Handling Procedures ing (seeFig. 15)
This device has built-in protection against high static External capacitance 1 1 nF
e " . A External resistance R1 10 kQ
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component. Table 2
Electrical Characteristics
Vpp = 5.0V, T, = —40to +85°C (—40 to +125°C for extended temperature range version), unless otherwise specified
Parameter Symbol Test Conditions Min. Typ. Max. Units
Vpp activation threshold Von Tp=25C 3 3.5 Vv
Vpp deactivation threshold Vorr Ta=25C Von—1.5 \"
Supply current loo RCopen, TCL=5V, V\y=0V 50 140 uA
Input V,,, TCL
Leakage current lp Vgs < =Vip< = Vpp,
T,=85C 0.005 1 pA
Input currenton pin Vi In Versions A1,B1;V\y = 10V 100 180 nA
T_gL input low level Vi 0.8 v
TCLinput high level Vin 24 v
TO, SAVE, RES Outputs
Leakage current lowk Versions A1, A2, A3;
Vour = Voo 0.05 1 wA
Drive currents (all versions) lou VoL = 0.4V 3.2 8 mA
lo Vpp =3.5V; Vg = 0.4V 2 mA
lo Vpp = 1.6V; Vo =0.4V 80 nA
Drive currents lon Vou = 4.0V 3.2 8 mA
(versions B1, B2, B3)" lon Vpp = 3.5V; Vou = = 2.8V 2 mA
lon Vpp=1.6V; Vo = Vpp—0.4 80 nA
" Versions: An = open drain outputs; Bn = push-pull outputs Table 3
V,n Surveillance
Voltage thresholds at T, = 25°C
Version" Comparator Input Resistance Thresholds Threshold Ratio
Reference Ry Tolerance Tolerance®
A1,B1 Voo 100kQ 9.00 8.00 7.00% + 5% *+2%
A2,B2 Voo ~100MQ 225 200 1.75? + 5% +2%
A3,B3 Band-gap reference ~100MQ 2.00 195 1.90 +10% +2%
" Versions: An = open drain outputs; Bn = push-pull outputs Table 4

2 atVpp = 5V
3 Threshold ratio as Vg/Vg, oF Vg /Va,
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Timing Characteristics
Vpp = 5.0V, T, = —40°C to +85°C (—40 to +125°C for extended temperature range version), unless otherwise specified

Parameter Symbol Test Conditions Min. Typ. Max. Units
Propagation delays
TCL to output pins Tooo 250 500 ns
V\ to output pins Tapo Excluding debounce time Tpg 4 10 ns
Logic transition times on
alloutput pins T Load 10k€2, 100pF 30 100 ns
Timeout period Tro RC open, unshielded, T, = 25°C 6 10 16 ms
Tro RC open, unshielded (not tested) 45 20 ms
Trcwinput pulse width TreL 150 ns
Power-onresetdebounce | Dpg Trom2 ms
Table 5
Timing Waveforms
Voltage reaction: Vy, Monitoring
Voo
VoN — I
I
VOFF 4+ f — — — — — — —
I
[T
|<«———— Vv, monitoring enabled ——— ]
Fig. 3
Voltage Reaction: V,, Monitoring
Vin Conditions:
A Vpp > Von-
No timeout.
Vsn
Vs
Vo 7 v
Tro Tro
0 — }"—TDB - I“—TDB
SAVE ! L i L
SAvE — ] ———-r—r——
1
1 i
RES : 1 No Power-on
" l Power-on : : Power-on Reset
;;::' _ : Reset ;g':er ! g:g:f' -1 Reset (@ Vin > V)
Fig. 4
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Timer Reaction

—-I r— Tre Conditions:
VN > Vg after
TCL | “ U | ” ” I power-up sequence.
¢ L melli Tro 5
1 |
RES 5 : E— P
: : : : i P
Timer TO RES Timer Timer
Resets Timeout  Timeout Reset Resets
Fig. 5
Combined Voltage and Timer Reaction
XN
VsH \
VsL
Ve /
—] |--— TDB
SAVE Tro l
RES Tro
1
— Ts .
™ e Tio
TCL Power-on ! ! U ! U
Reset ! _'_ ' Ao -
TO RES Timer TO Timer
Timeout Timeout Reset Timeout Stop
Fig. 6
Block Diagram
VDD V\N
o‘ 2 Band-Gap|
Reference|
L
Vi >
L Sa R
- Control > SAVE
|
VSL
H>«
4 Reset | _ ==
|G S
[ VA .—‘ N
s H] Version | Connections
Vae
50" A1,B1 1and3
RC osc Timer TO ﬁg gg ;
TCL Fig. 7




H 6006

Pin Description

Pin | Name | Function
1 Vi Voltage monitoring input
2 |TCL | Timerclearinputsignal
3 |RC RC oscillator tuning input
4 |Vgs GND terminal
5 |RES | Resetoutput
6 |SAVE | Saveoutput
7 |TO Timer output signal
8 {Vpp Positive supply voltage terminal

Table 6

Functional Description

Supply Lines

The circuit is powered through the Vpp and Vgg pins. It
monitors both its own Vpp supply and a voltage applied to
the V| input.

Vpp Monitoring

During power-up the V,y monitoring is disabled and RES
and SAVE stay active low as long as Vpp is below Voy
(3.5V). As soon as Vpp reaches the Vo level, the state of
the outputs depend on the watchdog timer and the volt-
age at V| relative to the thresholds (see Fig. 3 and 4). If
the supply voltage Vp falls back below Vggr (1.5V) the
' watchdog timer and the V,y monitoring are disabled and
| the outputs SAVE and RES are active low. The Vpp, line
: should be free of spikes.

| Vin Monitoring
The analog voltage comparators compare the voltage
| applied to V (typically connected to the input of the vol-
'tage regulator) with the stabilized supply voltage Vpp
(versions A1, B1, A2, B2) or with the bandgap voltage
(versions A3, B3) (see Fig. 7). At power-up, when Vpp
reached Voy and V,y reaches the Vg level, the SAVE
'output goes high, and the timer starts running, setting
| RES high after the time To (see Fig. 4). If V, falls below
' Vg, the SAVE output goes low and stays low until V,y
| rises again above Vgy. If V) falls below the voltage Vg,
the RES output will go low and the on-chip timer will stop.
! When V) rises again above Vg, the timer will initiate a
power-up sequence. The RES output may however be
influenced independently of the voltage V y by the timer
action, see section ,,Combmed Voltage and Timer
Action”. Monit ulg the I'O(.igll DC side of the lcgula\uv as
shown in Fig. 12 is the only way to have advanced warn-
ing at power-down. Spikes on Vy should be filtered if
they are likely to drop below Vg, .
The combination of V,y and Vpp monitoring provide high
system security: if V| rises much faster than Vpp, then
the device starts the power-on sequence only when Vpp
reached Vo (Fig. 3). Short circuits on the regulated
supply voltage can be detected.

Voltage Thresholds on V

The H 6006 is available with 3 different sets of thres-
holds:

Version A1, B1: with internal voltage divider, resulting in

thresholds for direct monitoring of the unregulated volt-
age without external components.

> 9V Voltage 5V

Regulator

Note: The threshold levels are 9/8/7 V normally. These
are divided internally by 4 to give internal thres-
holds of 2.25/2/1.75 V. Vpp, = 5V (thresholds
dependent on Vpp). Ry = ~ 100k Fig. 8

Version A2, B2: for monitoring of all unregulated volt-
age, where custom programming is required. Fix resistor
values can be used for programming.

any voltage Voltage 5V

Regulator

Note: the internal threshold levels are 2.25/2.00/1.75V
at Vpp = 5V (threshold dependent on Vpp,
Ry = ~100MQ Fig. 9

Version A3, B3: for monitoring of regulated voltage,
where no unregulated voltage is available (the tolerance
is + 10%, see Tabel 4. For tighter tolerances, trimming
can be used, see Fig. 10).

5V +10%

—
—d

<
8

é'f

16006 A3, B3
>
<
i

Note: the internal threshold levels are 2.00/1.95/1.90V
(threshold dependent on the internal bandgap
reference) Ryiy = ~100MQ Fig. 10
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Monitoring of the unregulated voltage require versions
A1, B1, A2 and B2. The versions are based on the prin-
ciple that Vpp, rises with V,y on power-up and Vpp holds
up for a certain time after V| starts dropping on power-
down. The version A1 and B1 have a 100k} nominal
resistance from Vy to Vgg (internal voltage divider). The
versions A2, B2, A3 and B3 have high impedance V,y
inputs (see Fig. 7 and Table 4) for external threshold volt
age programming by a voltage divider on pin V. The
levels obtained are proportional to the internal levels
Vsh, Vs and Vg, on the chip itself (see Electrical Specifi-
cations).

Timer Programming

With pin RC unconnected, the on-chip RC oscillator
together with its divider chain give a timeout T of typi-
cally 10ms. For programming a different Tyo, an approxi-
mation for calculating component values is given by the
formula:

32+ Cy)-1.6

Vpp — 0.8

1
Ry min. = 10kQ, Cy oy, = 1 uF
If R, is in MQ and C, in pF, T+, will be in ms.

Tro=| 075 + -1.024

55+

Thus, a resistor decreases and a capcitor increases the
interval to timeout. By using both external components,
excellent temperature stability of Tro can be achieved.
With TCL tied to either Vpp or Vg, @ precise square wave
of period 2 x Tyo is generated at the output TO. The oscil-
lator and watchdog timer run so long as the chip is pow-
ered with at least the minimum positive supply voltage
specified (Voy), and so long as V,y remains above the

Typical Applications

level Vg, after a power-up sequence. If the timer function
is not required, input TCL should be tied to output TO to
give a simple voltage monitor (see Fig. 14).

Timer Clearing and RES Action

A negative edge or a negative pulse at the TCL input
longer than 150ns will reset the timer and set TO high. If
a further TCL signal edge or pulse is applied before Tro
timeout, TO will stay high and the timer will again be
reset to zero (see Fig. 5). If no TCL signal is applied
before the T timeout, TO will start to generate a square
wave of period 2 x Ty starting with a low state. If noTCL
signal is applied during the first low state of TO, then the
RES output will go low and stay low until the next TCL
signal, or until a fresh power-up sequence.

Combined Voltage and Timer Action

The combination of voltage and timer action is illustrated
by the sequence of events shown in Fig. 6. One timeout
period after V\y reached Vg, during power-up, RES
goes inactive high. No TCL pulse will have any effect
until this power-on reset delay is completed. After com-
pleting the power-up sequence the watchdog timer
starts acting. If no TCL pulse occurs, the timeout warning
TO goes active low after one timeout period Tyo. After
each subsequent timeout period without a timer clear
pulse TCL, TO changes its polarity providing a square
wave signal. RES activates at the end of the first low
state of the TO signal. ATCL pulse clears the watchdog
timer and resets the TO and RES output inactive high
again. A voltage drop below the Vg, level overrides the
timer and immediately forces RES and SAVE active low
and disables TO. Any further TCL pulse has no effect
until the next power-up sequence has completed.

Microprocessor Watchdog with Power-On Reset and Voltage Monitor

Monitored
Voltage

Voltage 5V

Regulator

>9V
R, = 470kQ [Y]

Ci=_1
220pF

Address | SEL
Decoder

Latched
Address Bus

D

RESET

Microprocessor |l

R1
IR2

Tro=~30ms

|
|
CS Disable RAM

Fig. 11
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_5VDC

10VDC Voltage
Rough Regulator

Version A1 or B1 Fig. 12

Watchdog and Power-On Reset Vpp Monitoring and Power-On Reset

If only Vpp monitoring is used, (i.e. V\y and Vpp
common) then the version A3 or B3 with its constant
thresholds are recommended. The power-on reset
function is still available as the Vp monitoring
is active.

V,y monitoring and watchdog function not used.
Fig. 13 Versions A3 and B3 only. Fig. 14

External Programming of RC Oscillator

C1

1

R1 shortens Tro This circuit provides independent
programming of both timeout period
and power-on reset delay.

Note: using both external components R1 and C1 allows
to achieve tighter timeout period tolerances. Fig. 15

C1 increases Ty
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Package and Ordering Information

Dimensions of DIP8 Package

H 6006

“—Seating plane
<

0.201

1 1
o [ I8 N S I S _
Dimensions in mm Fig. 16
Dimensions of SO8 Package
- — 5.0 max. "‘
‘ - 4.0 max. —— el
— | |
2.
- o & %O.Zsm;‘,ommm N
}mix” ; - s 6.2 max i‘;ﬁ.
+ 127 =
a3 7 T ]| topview
5 6 7 8 )
Dimensions in mm Fig. 17
Ordering Information
Industrial temperature range (—40 to +85°C) The H 6006 standard versions are as shown in the elec-
Type" Package trical specifications:
H 6006 nn 8P DIP8 H6006n1
H 6006 nn 8S SO8 H 6006 n2
Extended temperature range (—40 to +125°C) H 6006 n3
Type" Package The device has the option of open-drain or push-pull out-
H 6006 nnX 8P DIP8* puts:
H 6006 nnX 8S SOo8* H 6006 An open-drain outputs
" nn stands for the versions A1*, B1, A2, B2, A3, B3 H 6006 Bn
* and chip form, on request

push-pull outputs
When ordering please specify complete part number.

© 1994 EM-Microelectronic-Marin SA, 08/94, Rev. E/061
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Self Recovering Watchdog

Features

M Self recovering watchdog function: reset goes active
after the 1sttimeout period, reset goes inactive again
after the 2nd timeout period, repeated active reset
signal until the system recovers

M Standard timeout period and power-on reset time
(100ms), externally programmable if required

B Unregulated DC monitoring (V) with 3 standard or
programmable trigger voltages for: power-on reset
initialization, advanced_p_o_wer-fail warning (SAVE),
reset at power-down (RES)

B Regulated DC monitoring (Vpp): power-on reset
initialization enabled only if Vpp > = 3.5V

B Internal voltage reference

B Works down to 1.6V supply voltage

MW Push-pull or open-drain outputs

B Low current consumption

B Available for normal and extended temperature
ranges

| M DIP8 and SO8 package

Description

The H 6060 is a monolithic low-power CMOS device
combining a programmable timer and a series of voltage
comparators on the same chip. The device is specially
suited for watchdog functions such as microprocessor

"and supply voltage monitoring. If the uP system mal-
functions, the watchdog will recover it by issuing repeat-
ed active reset signals. The voltage monitoring part pro-
vides double security by combining both the unregulated
voltage (V) and the regulated voltage (Vpp) monitoring
simultaneously. The H 6060 initializes the power-on
reset after V) reaches Vg (see table 4) and Vp, rises
above 3.5V. If V,y drops below Vg _ (see table 4), the
H 6060 gives an advanced warning signal for register
saving and if the voltage drops further below Vp_ (see
table 4), RES and RES go active. The H 6060 functions
at any supply voltage down to 1.6V and is therefore par-
ticularly suited for start-up and shut-down control of
microprocessor systems.

Applications

MW Microprocessor and microcontroller systems
W Point of sales equipment

B Telecom products

B Automotive subsystems

Typical Operating Configuration

Voltage 5V
Regulator
Micro-
processor
GND
Fig. 1
Pin Assignment
DIP-8/S0-8
Vi ] N\ [ Voo
TCL O ] RES
H 6060
RC [] '] SAVE
Vss E :] RES
Fig. 2




H 6060

Absolute Maximum Ratings

Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the

Parameter Symbol| Conditions supply voltage range. Unused inputs must always be
Voltage Vpp to Vss Voo —0.3t0 +8V tied to a defined logic voltage level.
Voltage atany pinto Vss Vun | —0.3
Voltage atany pinto Vpp (except Viy) | Vyax | +0.3 Operating Conditions
Voltage at ViytoVgg Vinmax | +15V P 9
Current at any output Inax +10mA Parameter Symbol| Min. | Typ. | Max. |Units
Storage temperature Tsto  }65...+150°C Operating temperature
Table 1 Industrial Ta -40 +85| °C
Stresses above these listed maximum ratings may SUEXt'er\'/%ii o ;r/“x _145 +51 gs \?
cause permanent damage to the device. Exposure be- | o[r)r? );r a orgi;n utvoltage oo : :
yond specified operating conditions may affect device Ve?sion 13 f 415 13 v 0 v v
. " " s ] y IN DD
reliability or cause malfunction. Version 11,12 Viy 0 12 Vv
) RC-oscillator programm-
Handling Procedures ing (see Fig. 15)
i *
This device has built-in protection against high static Externalcapacnance ¢ ! K
s e X : . Externalresistance R1 10 k€
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.  * Leakage < 1A Table 2
Electrical Characteristics
Vpp = 5.0V, T, = —40 to +85°C (—40 to +125°C for extended temperature range version), unless otherwise specified
Parameter Symbol Test Conditions Min. Typ. Max. Units
Vpp activation threshold Von Tpa=25C 3 35 \"
Vpp deactivation threshold Vorr To=25C Von—0.3 \Y
Supply current Ioo RCopen, TCLat Vppor Vgg 80 140 nA
Input V,,, TCL
Leakage current lip Vgs < =Vjp<=Vpp;
T,=85°C 0.005 1 uA
Input currenton pin Vy I Versions 11,12;V\y = 10V 100 180 nA
TCL inputlow level Vi 0.8 v
TCLinput highlevel Vi 24 \Y
SAVE, RES, RES outputs
Leakage current lok Versions 11,13, 15;
Vour = Voo 0.05 1 nA
Drive currents (all versions) lou Vo= 0.4V 3.2 8 mA
lou Vpp = 3.5V; Vg = 0.4V 2 mA
lou Vpp = 1.6V; Vg =04V 80 MA
Drive currents lon Vo = 4.0V 3.2 8 mA
(versions 12, 14,16)") lon Vop = 3.5V; Vg, = 2.8V 2 mA
lon Voo = 1.6V; Vo = 1.2V 80 uA
Y Viersions: 11, 13, 5 = open drain outputs; 12, i4, 16 = push-puii ouipuis Tabie 3
V\n Surveillance
Voltage thresholds at T, = 25°C
Version" Comparator Input Resistance Thresholds Threshold Ratio
Reference on VIN (RVIN) VSH VSL vﬁL Tolerance Tolerance
11,12 Voo 100k 9.00 8.00 7.00? + 5% +2%
13,14 Voo ~100MQ) 225 200 1.75% + 5% +2%
15,16 Band-gap reference ~100MQ 200 1.95 1.90 +10% +2%
" Versions: 11, 13, 15 = open drain outputs; 12, 14, 16 = push-pull outputs Table 4

2 atVpp = 5V

3 Threshold ratio tolerance is defined as the tolerance of Vg/Vg and Vg /Va.
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Timing Characteristics
Vpp = 5.0V, Ty = ~40°C to +85°C (—40 to +125°C for extended temperature range version), unless otherwise specified

Parameter Symbol Test Conditions Min. Typ. Max. Units
Propagation delays
TCL to output pins Toino 250 500 ns
V,nto output pins Tano Excluding debounce time Tpg 4 10 us
Logic transition times on
alloutput pins T Load 10k}, 100pF 30 100 ns
Timeout period Tro RC open, unshielded, T, = 25°C 60 100 160 ms
Tro RC open, unshielded (not tested) 45 200 ms
TrcLinput pulse width TreL 150 ns
Power-onresetdebounce | Tpg Tro/64 ms
V\y low pulse Ty Where debounce time Tpg
is guaranteed 10 ns
Table 5
Timing Waveforms
Voltage reaction: Vpp Monitoring
VDD
L
Vorr
|- «————— V,y monitoring enabled —————————~{
Fig. 3
Voltage Reaction: V,y Monitoring
Vin __\
Ven Conditions:
Vo Vop > Von.
Ve VA / No timeout.
TVINL
la— T1o Tro
0 — '<—TDE — '<—TDB
SAVE | - ——J l-—-l
| |
AES ! e
RES —— l_____’__’————l________
| I
| ! 1
Timer ! \ Timer - ! ! \ \
Start Power-on Reset Stop Timer ! Power-on Reset  No Power-on Reset .
Start (as Viy > Vi) Fig. 4
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Timer Reaction

— T Conditions:
ToL Viy > Vg, after
| l I I | | I , | I power-up sequence
- i i i
RES ; ]*Tro :
1 1 ‘L:l I———l |—-l i
1 I |
i | |
NN M
RES 7 7 i T
! Timer ! Tumer ! Timer !
Resets Tlmeout Reset Resets
Fig.5 |
Combined Voltage and Timer Reaction
le
Vsn \
VSL
Vau /
—- '<—Tmg
SAVE | 1———
S - TT°>'<- Tm>|< Tro >r |
e \ ' \ '
— — |
TCL
i ] } |
I | | U ]'*J U | Ll
. — L. !
Initialisation RES RES Timer  Timer
Timeout Recover Resets Stop Fig. 6
Block Diagram
| S—
Band-Gap
Reference
[ Conteal [ SAVE
Beset L, pes Version | Connections
|—»AE
:1>‘# 11,12 1and3
13,14 1
15,16 2
RC 0sC Timer
TcL Fig. 7
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Pin Description

Version 11, 12: have an internal voltage divider for
direct monitoring of the unregulated voltage without

Tabie 6

Functional Description

Supply Lines

The circuit is powered through the Vpp and Vgg pins. It
monitors both its own Vpp supply and a voltage applied to
the Vg input.

Vpp Monitoring

During power-up the V,y monitoring is disabled and RES,
RES and SAVE stay active low as long as Vpy, is below
Von (8.5V). As soon as Vpp reaches the Voy level, the
state of the outputs depend on the watchdog timer and
the voltage at V,y relative to the thresholds (see Fig. 4).
If the supply voltage Vpp falls back below Voee (Von -
0.3V) the watchdog timer and the V,y monitoring are dis-
abled and the outputs RES, RES and SAVE become
active. The Vpp, line should be free of voltage spikes.

V,n Monitoring

The analog voltage comparators compare the voltage
applied to V,y (typically connected to the input of the volt-
age regulator) with the stabilized supply voltage Vpp
(versions 11, 12, 13, 14) or with the bandgap voltage
(versions 15, 16) (see Fig. 7). At power-up, when Vpp
reached Voy and Vy reaches the Vg level, the SAVE
output goes inactive, and the timer starts running, setting
RES and RES inactive after the time T (see Fig. 4). If
V) falls below Vg, the SAVE output goes active and
stays activeuntil V| rises again above Vg,. If Vy falls
below the voltage Vg, RES and RES will become active
and the on-chip timer will stop. When Vy rises again
above Vg, the timer will initiate a power-up sequence.
The RES and RES outputs may however be influenced
independently of the voltage V y by the timer action, see
section ,,Combined Voltage and Timer Action”. Monitor-
ing the rough DC side of the regulator, as shown in Fig.
12, is the only way to have advanced warning of power-
down. Spikes on V) should be filtered if they are likely to
exceed the value (Vg - Vgy).

The combination of V,y and Vpp monitoring provide high
system security: if Viy rises much faster than Vpp, then
the device starts the power-on sequence only when Vpp
reached Vg (Fig. 11). Short circuits on the regulated
supply voltage can be detected.

Voltage Thresholds on V|
The H 6060 is available with 3 different sets of thres-
holds:

Pin | Name | Function external components.
1 | Vin Voltage sense input
2 |TCL Timer clear input signal Voltage 5V
3 |RC RC oscillator tuning input Regulator '
4 | Vgg GND terminal
5 |RES | Active low resetoutput
6 | SAVE | Save output
7 | RES | Active highresetoutput
8 | Voo Positive supply voltage terminal

Note: internal threshold levels: 9/8/7V at Vpp = 5V
(thresholds relative to Vpp, see table 4 and
fig. 4) Ry = ~100k Fig. 8

Version 13, 14: monitor the unregulated voltage and are
ideal for programming of the V) voltage thresholds. Fix-
ed resistor values can be used for programming.

any voltage Voltage 5V

Regulator

Note: internal threshold levels: 2.25/2.00/1.75V
at Vpp = 5V (thresholds relative to Vpp, see
table 4 and fig. 4) Ry = ~100MQ  Fig. 9

Version 15, 16: monitor the regulated voltage. They are
suited to applications where the unregulated voltage is
not available. (The tolerance is + 10%, see table 4. For
tighter tolerances, trimming can be used, see fig. 10).

Note: internal threshold levels: 2.00/1.95/1.90V
(thresholds relative to internal bandgap

reference) Ry = ~100MQ Fig. 10
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Monitoring of the unregulated voltage requires versions
11, 12, 13 and 14. These versions are based on the prin-
ciple that Vpp, rises with V,y on power-up and Vpp holds
up for a certain time after V,y starts dropping on power-
down. The versions 11 and 12 have a 100k(2 nominal re-
sistance from V to Vgg (internal voltage divider). The
versions 13, 14, 15 and 16 have high impedance V|
inputs (see fig. 7 and table 4) for external threshold volt-
age programming by a voltage divider on pin Vy. The
levels obtained are proportional to the internal levels
Vsh, Vs and Vi, on the chip itself (see Electrical Specifi-
cations).

Timer Programming

With pin RC unconnected, the on-chip RC oscillator
together with its divider chain give a timeout T+ of typi-
cally 100ms. To program different T1o, an approximation
for calculating component values is given by the formula:

32+Cy-2
55 +YL_1
1
R, min. = 10 k€, C, max. = 1 uF
If Ry is in MQ and C; in pF, T, will be in ms.

A resistor decreases and a capacitor increases the inter-
val to timeout. Excellent temperature stability of Tyo can
be achieved by using external components. A precise
square wave of period 2 x T is generated at the outputs
RES and RES when TCL is tied to either Vp or Vgs. The
oscillator and watchdog timer start running when both
V\n is greater than Vg, (see fig. 6) and Vppp is greater than
Von (see fig. 3).

Tro=]075+ - 8.192

Typical Applications

They will remain running while both V,y is greater than
VgL and Vpp is greater than Voee (see fig. 3).

Timer Clearing and RES/RES Action

A negative edge or a negative pulse at the TCL input for
longer than 150ns will reset the timer and set RES and
RES inactive. If a further TCL signal edge or pulse is ap-
plied before Tyo timeout, RES and RES will remain inac-
tive and the timer will again be reset to zero (see fig. 5).
If no TCL signal is applied before the Tro timeout, RES
and RES will start to generate square waves of period 2
x Tro starting with the inactive state. The watchdog will
remain in this state until the next TCL signal appears, or
until a fresh power-up sequence.

Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in fig. 6. One time-
out period after V reaches Vgy, during power-up, RES
and RES go inactive. A TCL pulse will have no effect until
this power-on reset delay is completed. After completing
the power-up sequence the watchdog timer starts
acting. If no TCL pulse occurs, RES and RES go active
after one timeout period Tro. After each subsequent
timeout period, without a timer clear pulse at TCL, RES
and RES change polarity providing square wave signals.
ATCL pulse clears the watchdog timer and causes RES
and RES to go inactive. A voltage drop below the Vg,
level overrides the timer and immediately forces RES,
RES and SAVE active. Any further TCL pulse has no
effect until the next power-up sequence is completed.

Microprocessor Watchdog with Power-On Reset and Voltage Monitor

Unregulated _ Voltage 5V Regulated
Voltage Regulator Voitage
R, = 470kQ2
Address | SEL
D
Latched
Address Bus
RAM
C
Microprocessor | IRQ I—ECS
Tro X ~ 300 ms Fig. 11
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Voltage Monitor with Spike Suppression

1) R/F shields for
noisy environments.

5vDC

—L—330nF — RC-
Vss

He-

==
1 === !
2.7k "
L B}
"t
i
+12vDC Voltage H :
rough Regulator W
i
i
in
it
Z-15
—
//

TCL

Fig. 12

Watchdog and Power-On Reset

If precise thresholds are not required then V,y
monitoring on versions 13 to 16 can be disabled by
tying Vy to Vpp. The Vpp monitoring is still active and
power-up reset occurs at Vo and power-down reset at
Vorr threshold.

Fig. 13

External Programming of RC Oscillator

Ctincreases Tro

R1 shortens To

Note: if external components R1 and C1 are used, a
tighter timeout period tolerance can be achieved.

This circuit provides independent
programming of both timeout period
and power-on reset delay.

Fig. 14
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Package and Ordering Information
Dimensions of DIP8 Package

=

10 max.

\

Dimensions in mm T Fig. 15

Dimensions of SO8 Package

[<———=5.0 max. ——*

DK
1.55 max.
¢ 1.75max.

il
il
4 3 2 1 _|| topview
5 6 7 8
Dimensions in mm Fig. 16
Ordering Information
Industrial temperature range (—40 to +85°C) The H 6060 standard versions are as shown in the elec-
Type" Package trical specifications:
H 6060 nn 8P DIP8 ;
open-drain | push-pull
H6060nn8S SO8 outputs outputs
Extended temperature range (—40 to +125°C) H 6060 11 12
Type" Package H 6060 13 14
H 6060 nnX 8P DiP8* H6060 15 16
H 6060 nnX8S Sos*

When ordering please specify complete part number.
" nn stands for the versions 11*, 12*, 13*, 14, 15, 16

* and chip form, on request

© 1994 EM-Microelectronic-Marin SA, 08/94, Rev. E/059




H 6061

3 V Self Recovering Watchdog

Features

W Watchdog fully operational from 2.7 to 5.25 V

M Regulated DC voltage monitor, internal voltage
reference

B Self recovering watchdog function: reset goes active
after 1st timeout period, reset goes inactive again
after the 2nd timeout period, repeated active reset
signal until the system recovers

W Standard timeout period and power-on reset time
(100 ms), externally programmable from 3 ms to
3 mins if required

B Works down to 1.6 V supply voltage

W Low voltage alarm prior to reset on power-down

M Reset outputs of both polarities

W Open drain outputs

B Small footprint SO8 and DIP8 packages

Description

The H 6061 is a combined initialiser, watchdog and volt-
age monitor. The circuit is a low voltage low power
monolithic CMOS device combining a series of voltage
comparators and a programmable timer on the same
chip. The device is specially suited to telecommunica-
tions applications where 3V working is expected, for
functions such as supply voltage and microprocessor
monitoring. The reset outputs are self recovering after a
watchdog timeout, enabling the circuit to work with
standalone systems without any external push-switch or
control signal to restart after awatchdog timeout. The cir-
suit provides a reset signal of both polarities. The state of
the outputs is defined down to 1.6 V. Aninternal deboun-
cer ensures power-up performance for fast-rise supply

B Microprocessor and microcontroller systems
B Point of sales equipment

B Telecom products

B Automotive subsystems

B Microcontroller 68HCO5 applications

Typical Operating Configuration

5V
P .
GND
Fig. 1
Pin Assignment
/
v [@] (8] Voo
TCL [2] 7] RES
H 6061
rRC [3] [6] SAVE
vss [ 5] RES
Fig. 2
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Absolute Maximum Ratings Handling Procedures
Parameter Symbol| Conditions This device has built-in protection against high static
Vol v v voltages or electric fields; however, it is advised that nor-
oltage Vpp 0 Vsg v v —0310+5.6V | malprecautions be taken as for any other CMOS compo-
Voltage at any p!ntovss me -03 nent. Unless otherwise specified, proper operation can
xo:tage al S”V pinto Vop Vi +(1)23V only occur when all terminal voltages are kept within the
C:)"t:agn? :t'a r.;; !g‘}(;i . | INMAX 110mA supply voltage range. Unuwed inputs must always be
MAX | = ti a defined logic voltage level.
Storage temperature Tsto |—65t0 +150°C ied to ' gic voltage leve
Electrostatic discharge max. Vsmax |1000V . -
to MIL-STD-833C method 3015 Operating Conditions
Table 1 | Parameter Symbol{ Min. [Typ.|Max. |Units
Stresses above these listed maximum ratings may Operating temperature
cause permanent damage to the device. Exposure be- Industrial Ta -40 +85| °C
yond specified operating conditions may affect device Supply voltage Voo 2.7 525| V
reliability or cause malfunction. Monitoredinput voltage | Vi 0 121 v

RC-oscillatar program-
ming (see Fig. 15)

External capacitance* | C1 1 | uF
External resistance R1 10 kQ
* Leakage < 1uA Table 2
Electrical Characteristics
Vpp = 5V, T4 = —40°C to +85°C, unless otherwise specified
Parameter Symboi | Tesi Conditions Win. Typ. Max. Unit
Vpp activation threshold Von Tpo=25°C 23 2.7 Vv
Vpp deactivation threshold Vorr | Ta=25°C Von—0.3 v
Supply current loo RC open,TCL at Vpp or Vg 80 140 pA
Input V,y, TCL
Leakage current lp Vss < Vip < Vpp;
To=80°C 0.005 1 A
TCLinputlow level Vi 0.8 Vv
TCL input high level Viy 24 \Y
Leakage on pins SAVE,
RES, RES lowk Vour = Voo 0.050 1 nA
O/P drive logic low lou VoL = 0.4V 4 8 mA
lo Vop=3.5V;Vo =04V 2 mA
lo Vop=1.6V;Vo =04V 80 A
Table 3
V\n Surveillance
Voltage thresholds at T, = 25°C
Version No. Thresholds atVpp Threshold Voltage Threshold PinV)y
Veu Vs. Ve Tolerance Ratio* Input
25 154 150 1.46 2.7-5.0V +10% +2% ~100MQ
* Threshold ratio defined as Vg / Vg or Vg, / VL Table 4
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Timing Characteristics
Vpp = 5.0V, T, = —40°C to +85°C (—40 to +125°C for extended temperature range version), unless otherwise specified

Parameter Symbol Test Conditions Min. Typ. Max. Units
Propagation delays

TCL tooutput pins Toioo 250 500 ns
Vx to output pins Taivo Excluding debounce time Tpg 4 10 us
Logic transition times on

all output pins T Load 10k{2, 100pF 30 100 ns
Timeout period Tro RC open, unshielded, T, = 25°C 60 100 160 ms
Tred input pulse width TreL 150 ns
Power-onresetdebounce | Tpg T10/64 ms
Fastest pulse Viy

with debounce Ty —40°to +85°C 10 us
Timing Waveforms Table 5

Voltage reaction: Vpp Monitoring

NN

|<—————————— Vy monitoring enabled ———————————~|

Fig. 3
Voltage Reaction: V,, Monitoring
v Conditions:
I
N AN \ Voo > Von-
Ven No timeout.
Vsi 7 4 sequence.
VRL
TV\NL
—Tro Tro
o — |<—TDE — ’<—TDB
SAVE - —_;"' ‘ l_l
I 1
| |
RES T r———ll_'—_,——
RES + 1—’—~———l—_
| [
i \\ . i \
Timer ! Timer-! : \
Start Power-on Reset  Stop Timer _ Power-on Reset  No Power-on Reset
Start (as Viy > Vg))
Fig. 4




H 6061

Timer Reaction

—] T Conditions:
TCL Vin > Vg after

I I U I I ' | l power-up sequence

i i
RES

H P—Tm Tro TTo‘:‘_j* TTOﬂ

I 1

I |

I I I I ' I l

i |

I ] ]
i

I
! Timer ) Timer ! Timer
Resets Timeout Reset Resets Fig. 5

'
|
T
I
I
|
I
!
|
|

Combined Voltage and Timer Reaction

Vin

Ve AN

Vs

save |1 I

mimimiml

1
TCL |
I

1 !
Initialisation RES RES ~ _ | - ~
Timeout  Recover Timer > Timer
Resets Stop
Fig. 6
Block Diagram
vm
Safe SAEE
Control SAFE
Reset
Control |— RES
— RES
Vss
RC osc Timer
TeL Fig. 7
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Pin Description

Pin | Name | Function
1 | Vin Voltage monitoring input
2 | TCL | Timerclearinputsignal
3 |RC RC oscillator tuning input
4 | Vgs GND terminal
5 | RES Reset output, open drain
6 | SAVE | Save output, opendrain
7 |RES Positive reset output, open drain
8 | Vop Positive supply voltage

Table 6

Functional Description

Thresholds and outputs
The H 6061 has open-drain outputs and voltage thres-
holds on pin V,y of typically 1.5V.

Internal voltage comparators

The voltage comparators detect the voltage applied to
pin Vi and compare it with thresholds Vg, Vg and Vg, .
The H6061 is designed for monitoring regulated DC volt-
ages and has bandgap thresholds independent of Vpp.
The reaction of the H 6061 to voltage changes on pin Vy
is given in Fig. 4. During powering-up, the outputs are
active. After Vy reaches the Vg, level, pin SAVE deacti-
vates after a short debounce time Tpg to allow for fast
ramp-ups. The initialisation time T1o then passes before
the two reset outputs go inactive. Thereafter, when the
voltage on pin V) falls below the Vg, level, pin SAVE
goes active low as a first warning. If V\ then drops below
the Vg_level, the reset signals go active and are guaran-
teed down to 1.6 V. The reset outputs react also to time-
outs (see “Timer clearing”). Note that when the supply
voltage Vpp, is below the level Ve (about 2.2V), all out-
puts are in the active state for any allowed voltage of V.

Voltage programming

The H 6061 was designed to give the best compromise
in normal usage (see Table 3). Its voltage threshold can
be programmed by an external resistor divider or a pot-
entiometer to react at proportionally higher voltage
levels (see Fig. 8 below).

Voltage Programming

T

+3V/+5V

Fig. 8

Timer programming
A single timeout period Tyo is used for the initialisation
reset duration and the watchdog timeout. With pin RC
unconnected, the on-chip RC oscillator and divider chain
give a timeout period T+ of typically 100ms. A resistor to
Vpp Will shorten this time, and a capacitor to Vgg will
lengthen it (see Fig. 11). An approximation for caicuia-
ting trial values is given in milliseconds by the formula:
- [ (32+Cy)-1.6 | 8

=1 075+

U 48+ Yoo —08
8

Rimin. = 10kQ, Cy oy, = 1 uF

If Ry is in M2 and C; in pF, Ty, will be in ms.
Choice of component values must be determined in
practice. To have a square wave of period 2T+, simply
connect pin TCL to V;, or Vgg and take the signal output
from a reset pin.

192

Timer clearing

A negative edge or pulse at the TCL input longer than
150ns will clear the timer and deactivate the reset out-
puts under normal running conditions (see Fig. 3). TCL
will however have no effect either when Vpp < Vgee or
during the initialisation period before the deactivation of
the reset pins.

Combined voltage and timer action

In Fig. 6 is a typical sequence of power-up, watchdog
run, and power-down. During initialisation the SAVE pin
deactivates one debounce delay time Tpg after Vy rises
above Vg, or when the power line Vpp, rises above Vgy,
whichever happens last. The reset pins only deactivate
one timeout period T+, afterwards to free the watchdog
timer and end the initialisation. Note that either V y falling
below Vg, threshold or Vpp below Vo will cause aninitia-
lisation upon recovery. Following initialisation, the
watchdog timer will time out after time T unless at least
one TCL pulse clears it. On timeout the reset pins reacti-
vate for a further T+, period before deactivating again for
another try. A TCL pulse will deactivate any timeout
reset, and another TCL pulse must follow within a time
T+o to keep reset inactive. If no TCL pulses come at all,
the reset pins go square-wave. Power-down overrides
all this however. A falling voltage on V,y gives a warning
SAVE = Osignal at V}y = Vg_before activating the reset
pins as soon as V drops below Vg, . The H 6061 has
fixed threshoids and iow hysteresis for monitoring regu-
lated DC lines. Additional protection is provided in case
Vpp supply falls over about 10% below Vgy which
thereupon activates all outputs at once.
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Typical Applications

Microprocessor Watchdog with Voltage Monitor

Address

Decoder
Latched
Address Bus

Monitored Voltage
— e %

5V

R, = 470 kQ

C, = 220 pF

1

RES
SAVE

CS Disable

Microprocessor —
NMI

RAM

Tro = ~250ms

Fig. 9

Selection of Watchdogs for Each Application

The H 6061 is designed for monitoring regulated DC volt-
ages anywhere between 2.7 and 5.25V. Typically, it is
used to monitor Vpp with pin V) tied to the midpoint of a
voltage divider (see Fig. 8). This arrangement has the
advantage of being able to trigger at selectable voltage
limits, i.e. it can be used where the regulated voltage is
below 5VDC.

Industrial Heavy-Duty utilisation

The H 6061 debounce protects against reactions due to
fast-rise power lines, but absolute maximum ratings
must be respected. With its flexibility of voltage program-
ming and supply voltage the H 6061 can allow for voltage
drops along supply lines, so it can be placed remotely,
like on plug-in boards (see Fig. 9). The H 6061 is suitable
for supply voltages down to 2.7VDC. As the H 6061 is
designed to be sensitive fo voltage changes, fast switch
ing lines, like address/data bus lines should not be run
between the Vpp and Vgg supply lines near the H 6061
without ground-plane shielding. Tracks from compo-
nents to pin RC must be kept very short. Pin RC if left free
should be shielded with a ground ring in noisy environ-
ments.

The H 6061 has only 40mV hysteresis specially for moni-
toring regulated DC. Pin V,y must be protected from any
significant mains ripple or RF| (see Fig. 10). It should be
placed as near as possible to the point where voltage is

to be monitored. Pin V) is protected by an internal resis-
tor (nominal 15k(2) against voltages in excess of Vpp. In
some environments this may however pick up enough
mains ripple or RFl to distort the voltage detection thres-
holds or even cause unwanted sporadic resets in the
absence of adequate shielding or filtering on V.

The H 6061 has sufficient immunity to ripple and interfe-
rence on the Vpp supply line, but if it is important that a
system meet severe criteria for injected spikes and RFI,
then care must be taken to also decouple Vpp, from these
influences, as system protection must continue even
under these conditions. With normal series voltage regu-
lators, the regulated 5VDC output voltage follows the DC
rough voltage within 1.5V on powering up. If the applica-
tion has pin V,y monitoring the DC rough, the internal
inputs to the on-chip comparators will not rise above Vpp
if the H 6061 is correctly programmed. With switched-
mode power supplies however, the DC-rough voltage on
power-up rises almost to its working level before the
5VDC line starts to ramp up. The H 6061 has been spe-
cially designed to work under these extreme conditions
but care must be taken not to exceed absolute maximum
ratings. In addition to the voltage monitoring on pin Vy, a
final protection is given by the H 6061 monitoring its own
Vo supply. If a system malfunction causes Vpp to fall
below Ve even though pin V,y stays high, then all out-
puts go active at once.
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Combined Supply Monitor, Initialiser and Watchdog

V) shield ) or
decoupling @
optional against
interference

Nominal thresholds:
Vgn 2.84
VgL 2.77
VgL 2.70

Fig. 10

External Programming of RC Oscillator

C1 increases Tro R1 shortens T1o This circuit provides independent
programming of both timeout period
and power-on reset delay.

Note: if external components R1 and C1 are used, a
tighter timeout period tolerance can be achieved. Fig. 11




Package and Ordering Information
Dimensions of DIP8 Package

H 6061

1.25%04 254
0.51 max
M

Dimensions in mm

Seating plane

© ©
i ~
‘ 1
[V . Fig. 12
Dimensions of SO8 Package
[«———-5.0 max. ————*
|- 4.0 max. — -
‘ i
2°-8° ]
= —
0.49 max L N irokzsmax'momm
-l 127 ‘- h

top view

0
6.2 max. —

5 6 7 8
Dimensions in mm Fig. 13
Ordering Information
Industrial temperature range (—40 to +85°C)
Type Package
H6061258P DIP8
H6061258S SO8

Type

Extended temperature range (—40 to +125°C)

* and chip form, on request

Package
H606125X 8P DIP8*

Sos*

H606125X 8S

© 1994 EM-Microelectronic-Marin SA, 08/94, Rev. D/058
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Watchdog

Features Typical Operating Configuration

W Standby mode, maximum current 35 uA

B Reset output guaranteed for Vpp, voltage
downto 1.2V

B Comparator for voltage monitoring,
reset threshold 1.17 V

B + 1.5% threshold tolerance at 25°C
+ 3% threshold tolerance for —40 to +70°C

B Programmable reset voltage monitoring

B Programmable power-on reset (POR) delay

B Watchdog with programmable time window
guarantees a minimum time and a maximum time
between software clearing of the watchdog

W Time base accuracy + 10%

B System enable (EN) output offers added security

W TTL/CMOS compatible

B —40to +70°C temperature range

W DIP8 and SO8 packages

Description [L} GND

The V 6130 offers a high level of integration by voltage
monitoring and software monitoring in an 8 lead pack-
age. A comparator monitors the voltage applied at the
V,y input comparing it with an internal 1.17 V reference.
The power-on reset function is initialized after V\y reach-
es 1.17 V and takes the reset output inactive after Tpog Fig. 1
depending of external resistance. The reset output goes
active low when the V| voltage is less than 1.17 V. The . .
RES and EN outputs are guaranteed to be in a correct  Pin Assignment
state for a supply voltage as low as 1.2 V. The watchdog
function monitors software cycle time and execution. If
the software clears the watchdog too quickly (incorrect DIP8/S08
cycle time) or too slowly (incorrect execution), it will
cause the system to be reset. The system enable output
prevents critical control functions being activated until

software has successfully cleared the watchdog three EN[]® ]
times. Such a security could be used to prevent motor Vi
controls being energized on repeated resets of a faulty RES [ R
system. Tor 0 V6130 ] Voo
Applications Vss [] ] NC

B Industrial electronics

B Cellular telephones

B Security systems

W Battery powered products
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Absolute Maximum Ratings

Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range. Unused inputs must always be
tied to a defined logic voltage level.

Operating Conditions

Parameter Symbol| Conditions
Maximum voltage at Vpp Vbbmax Vgs +7V
Minimum voltage at Vpp Vobomin Vs —0.3V
Max. voltage at any signal pin Viax Vpp +0.3V
Min. voltage at any signal pin Vin Vgs —0.3V
Storage temperature Tsto |—65t0 +150°C
Electrostatic discharge max. to
MIL-STD-883C method 3015 Vsmax 1000V
Max. soldering conditions Tsmax 250°Cx10s
Table 1

Stresses above these listed maximum ratings may
cause permanent damage to the device. Exposure be-
yond specified operating conditions may affect device
reliability or cause malfunction.

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.

Electrical Characteristics

Parameter Symbol | Min. | Typ. | Max. |Units

Operatingtemperature | T, ~-40 +70 | °C

Supply voltage" Voo 3 55 | V

RES & ENguaranteed® | Vyp 1.2 %

Comparator input

voltage Vin 0 Voo Y

RC-oscillator

programming R 10 1000 | kQ
Table 2

" A 100 nF decoupling capacitor is required on the supply voltage
Vpp for stability.

2 RES must be pulled up externally to Vpp, event if it is unused.
(Note: RES and EN are used as inputs by EM test.)

3.0=<Vpp, =55V,C =100nF, T, = —40to +70°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Unit
Supply currentinstandby mode | Isg Rexy = don’tcare; TCL = Vpp,
V=0V 22 35 uA
Supply current Iss Rexr = 100 kQ, I/Ps at Vpp,
O/Ps1MQtoVpp 55 100 A
RESandEN
Output Low Voltage Voo Vpp=4.5V,lo. =20mA 04 Vv
Voo Vpp =45V, lo. =8mA 0.2 0.4 \Y
Voo Vop=2.0V,lo. =4mA 0.2 0.4 v
VoL Vop=12V,lo. =0.5mA 0.06 0.2 v
EN
Output High Voltage Vou Vop=4.5V,loy=—-1mA 35 4.1 Vv
Vou Vop =2.0V, Iy = —100 A 1.8 Y
Vou Vop=1.2V,lpy = —30pA 1.0 %
TCLandV,
TCL Input Low Level Vi Vss 0.8 \Y
TCL Input High Level Viy 20 Voo v
Leakage current TCL input M Vgs < VoL = Vpp 0.05 1 nA
Vn input resistance Ruin 100 MQ
Comparator reference” Vrer Ta=25°C 1.148 1.170 1.200 Vv
Virer Ta=—20t0 +70°C 1.123 1.218 \'
Viaer 1.123 1.222 v
Comparator hysteresis" Viy 2 mv
Table 3

) The comparator reference is the power-down reset threshold. The power-on reset threshold equals the comparator reference voltage
plus the comparator hysteresis (see Fig. 5).
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Iss Standby versus Temperature at Vpp = 5.5V
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Timing Characteristics
Vpp = 5.0V = 3%, C = 100 nF, T, = —40 to +70°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCL to Output Pins Towo 250 500 ns
Vn sensitivity Tsen 1 5 20 us
Logic Transition Times on all Output Pins | T Load 10k}, 50 pF 30 100 ns
Power-on Reset delay Teor Rexr=115kQ, +1% 90 100 110 ms
Watchdog Time Two Rexr = 115k, £1% 90 100 110 ms
Open Window Percentage owp +0.2Twp
Closed Window Time Tow 0.8 Twp
Tew Rexr=115kQ, £1% 72 80 88 ms
Open Window Time Tow 0.4Twp
Tow Rexr =115k, £1% 36 40 44 ms
Watchdog Reset Pulse Twor Twp/40
Twor Rexr=115kQ, £1% 25 ms
Te. Input Pulse Width TreL 150 ns
Table 4
Timing Waveforms
Watchdog Timeout Period
Two = Tror | Condition:
—owp | +owp e =115k
_—20% | _+20%
0
Tew - ¢l i Tow - open window
Watchdog | cw - Closed window -l ow - op!
timer reset tims]
80 100 120
Fig. 4
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Voltage Monitoring

Vin A Conditions: Vpp = 3 V

*VHY — /—— No timeout
)

VREF

TSEN
TSEN TSEN TSEN
- TPOR TPOR

RES r

Fig. 5

Timer Reaction

- Conditions: V| > Vger after power-up sequence
Tow - To,  TowtTow TowtTow Tow Tew Tow+Tow
|

| Ll 1 ' IH_
Il
TCL I Il [ I
e 1 , |
| |
4 I 2 S
| ! |
EN ! ! ! Ll | L~ }‘IWD:R ! I L
| [l T | M t t i +
11 2: 3 [ | 1 p! \ : \ ; } i :
I Il [ | I 11
' ' ! Il I Lo ‘ ! | o
S S T S N L LI S S
3 correct TCL services  Timeout
— EN goes active low
o - Watchdog timer reset Fig. 6
Combined Voltage and Timer Reaction
V
y N 4 . Condition:
REF

| Voo =3V
N
|

3 i%IT:”
]

I
I I S
| | il
[ | i o
! 6 3 [ K] o o
TCL 3 correct TCL service
too early — EN goes active low
o - Watchdog timer reset Fig. 7
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Block Diagram

Comparator

Enable
Logic

Voltage Vier Reset |—»e RES—|
Reference : Control
A / g
VIN A *
] Open drain
output RES
'y
R Oscillator > Timer
with intern.C
TCL
I Fig. 8

Pin Description

Pin | Name Function
1 |EN Push-pull active low enable output
RES Open drain active low reset output.

RES must be pulled up to V5 even
ifunused

3 |TCL Watchdog timer clear input signal

4 | Vss GND terminal

5 NC No connection

6 | Voo Voltage supply

7 |R Rexrinput for RC oscillator tuning

8 | Vin Voltage comparator input

Table 5

Functional Description

Vin Monitoring

The power-on reset and the power-down reset are gene-
rated as a response to the external voltage level on the
Vy input. The external voltage level is typically obtained
from a voltage divider as shown in Fig. 9. The user defin-
es an external voltage divider to set the desired thres-
hold level for power-on reset and power-down reset in
his system. The internal comparator reference voltage is
typically 1.17 V.

At power-up the reset output (RES) is held low (see Fig.
5). When V, becomes greater than Vggr, the RES output
is held low for an additional power-on reset (POR) delay
which is equal to the watchdog time Ty (typically 100 ms
with an external resistor of 115 k() connected at R pin).
The POR delay prevents repeated toggling of RES even
if V\y and the INPUT voltage drops out and recovers. The

POR delay allows the microprocessor’s crystal oscillator
time to start and stabilize and ensures correct recogni-
tion of the reset signal to the microprocessor.

The RES output goes active low generating the power-
down reset whenever V) falls below Vgee. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on Vy is typically 5 us.

Timer Programming

The on-chip oscillator needs an external resistor Rexr
connected between the R pin and Vgg (see Fig. 9). It
allows the user to adjust the power-on reset (POR)
delay, watchdog time Ty and with this also the closed
and open time windows as well as the watchdog reset
pulse width (T\yp/40).

With Rexr = 115 k(}, the typical delays are:

-Power-onresetdelay: Tpogris 100 ms
- Watchdog time: Two is100ms
- Closed window: Tcew is 80ms
- Open window: Tow is 40ms
- Watchdog reset: Tworis 2.5ms

Note the current consumption increases as the fre-
quency increases.

Watchdog Timeout Period Description

The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 4) and
is defined by two parameters, T\, and the Open Window
Percentage (OWP).

The closed window starts just after the watchdog timer
resets and is defined by Tew = Twp — OWP (Typ).

The open window starts after the closed time window
finishes and lasts till Ty + OWP (Typ). The open win-
dow time is defined by Ty = 2 x OWP (TWSD).

For example if Typ = 100 ms (actual value) and OWP =
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+ 20% this means the closed window lasts during first
the 80 ms (T¢w = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Tow = 2x 0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
base is + 10% accurate, software must use the following
formula for servicing signal TCL during the open window:
Typically Rexr x 0.8/ where Reyr is in k() for Tyyp in ms
(the formula is valid for Rexr = 70 k(2). For example, if
Rexr = 115k(), then Typ = 100 ms = 10% and the use-
ful open window limits for software are 90 to 100 ms.

Timer Clearing and RES Action

The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period, a short watchdog RES pulse is generated which
is equal to Typ/40 = 2.5 ms typically (see Fig. 6).

With the open window constraint, new security is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incorrect cycle time) or too slowly
(incorrect execution), it will cause the system to be reset.
If the software is stuck in a loop which includes the rou-
tine to clear the watchdog, a conventional watchdog will
not reset the system even though the software is mal-
functioning; the V 6130 will generate a system reset
because the watchdog is cleared too quickly.

If no TCL signal is applied before the closed and open
windows expire, RES will start to generate square waves
of period (Tcw + Tow + Twor). The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-
quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-
tion “Enable - EN Output”).

The RES output must be pulled up to Vpp even if the out-
put is not used by the system (see Fig. 9).

Typical Application

Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 7. On power-
up, when the voltage at V,y reaches Vgge, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no
effect until this power-on-reset delay is completed. After
the POR delay has elapsed, RES goes inactive and the
watchdog timer starts acting. If no TCL pulse occurs,
RES goes active low for a short time Typg after each
closed and open window period. A TCL pulse coming
during the open window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Vge level for longer than
typically 5 us, overrides the timer and immediately forc-
es RES active and EN inactive. Any further TCL pulse
has no effect until the next power-up sequence has com-
pleted.

Enable — EN Output

The system enable output, EN, is inactive always when
RES is active and remains inactive after a RES pulse
until the watchdog is serviced correctly 3 consecutive
times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with
TCL during the open window, the EN goes active low.

A malfunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controls could be energized each time reset goes inac-
tive (time allowed for the system to restart) and in this
way the electrical motors driven by the system could
function out of control. The V 6130 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cleared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).

Supply voltage

I

D R1 [ljoo kQ

Address
Decoder

i

100 kQ2

E]Rz

'__» l\[IlJotor

EN Controls

GND

Fig. 9
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Twp versus Temperature at 5 V
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Twp versus Rat T, = +25°C
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Twp versus Vpp at Ty = +70°C

Twp versus Rat T, = +70°C
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Package and Ordering Information
Dimensions of DIP8 Package

10.0 max.

c

T €

4.6 max.2

J
|| 3:5+03 0 - 15° >il€ 0.2 +0.1
¥
0.51 max. -/ > 254 € 7.62 N
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Dimensions in mm Fig. 19
Dimensions of SO8 Package
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£
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0.49 max._’]‘l(_ 0.4min. 3l le ,
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Dimensions in mm Fig. 20

Ordering Information

The V 6130 is available in the following packages:
Type Package
V6130 8P DIP8
V6130 8S S0O8

When ordering please specify complete part number.

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/053
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Watchdog

Features

W Standby mode, maximum current 35 uA

W Reset output guaranteed for Vp voltage
downto 1.2V

B Comparator for voltage monitoring,
reset threshold 1.17 V

B + 1.5% threshold tolerance at 25°C
+ 3% threshold tolerance for —40 to +70°C

B Programmable reset voltage monitoring

B Programmable power-on reset (POR) delay

B Watchdog with programmable time window
guarantees a minimum time and a maximum time
between software clearing of the watchdog

W Time base accuracy + 10%

B System enable (EN) output offers added security

M 3 chip select feed-thru circuit controlled by EN

B TTL/ CMOS compatible

W —40 to +70°C temperature range

M DIP14 and SO14 packages

Description

The V 6133 offers a high level of integration by voltage
monitoring and software monitoring in a 14 lead pack-
age. A comparator monitors the voltage applied at the
V| input comparing it with an internal 1.17 V reference.
The power-on reset function is initialized after V,y reach-
es 1.17 V and takes the reset output inactive after Tpog
depending of external resistance. The reset output goes
active low when the Vy voltage is less than 1.17 V. The
RES and EN outputs are guaranteed to be in a correct
state for a supply voltage as low as 1.2 V. The watchdog
function monitors software cycle time and execution. If
the software clears the watchdog too quickly (incorrect
cycle time) or too slowly (incorrect execution), it will
cause the system to be reset. The system enable output
prevents critical control functions being activated until
software has successfully cleared the watchdog three
times. Such a security could be used to prevent motor
controls being energized on repeated resets of a faulty
system.

Applications

W Industrial electronics

W Cellular telephones

W Security systems

MW Battery powered products

Typical Operating Configuration

Fig. 1
Pin Assignment
DIP14/S014
[oi-p [ J —
OUT3 [ :] CSIN3
CSour2 [] ] CSia
CSount O ] CSim1
EN[] ve133 []Vy
RES [ R
TCL [ 7 Voo
Vss [ 1 NC
Fig. 2
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Absolute Maximum Ratings Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
Parameter Symbol| Conditions supply voltage range. Unused inputs must always be
Maximum voltage at Vpp Voomax Vgs +7V tied to a defined logic voltage level.
Minimum voltage at Vpp Vomin Vgs—0.3V
Max. voltage atany signal pin Viax Vpp +0.3V Operating Conditions
Min. voltage at any signal pin Vun Vgs—0.3V - -
Storage temperature Teo | -65t0 +150°C Parameter Symbol| Min. |Typ. | Max. |Units
Electrostatic discharge max. to Operatingtemperature | T, -40 +70 | °C
MIL-STD-883C method 3015 Vemax 1000V Supply voltage” Voo 3 5.5 \Y
Max. soldering conditions Tsmax | 250°Cx10s RES &EN guaranteed? | Vpp 1.2 v
Comparator input
Table f vonage P Vi 0 Voo | V
Stresses above these listed maximum ratings may | Rc-oscillator
cause permanent damage to the device. Exposure be- programming R 10 1000 | kQ
yond specified operating conditions may affect device -
reliability or cause malfunction. Table 2
" A 100 nF decoupling capacitor is required on the supply voltage
Hand"ng Procedures 2 %?;j;?zﬂtgﬁlled up externally to Vpp event if it is unused.
This device has built-in protection against high static (Note: RES and EN are used as inputs by EM test.)

voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.

Electrical Characteristics
3.0 = Vpp =55V, C =100 nF, T, = —40 to +70°C, unless otherwise specified

Parameter Symbol [ Test Conditions Min. Typ. Max. Unit
Supply currentin standby mode lss Rexr = don'tcare, TCL = Vpp,
Vin=0V 22 35 uA
Supply current lss Rexr = 100k, I/Ps at Vo
O/Ps 1 MQto Vpp 55 100 nA
RES, ENand CSoyr1/2
Output Low Voltage Vou Vpp=4.5V,lg. =20mA 0.4 Y
Vo Vo =45V, lg = 8mA 0.2 0.4 v
Vo Voo =2.0V, g, =4mA 0.2 0.4 %
VoL Vop =12V, lg = 0.5mA 0.06 0.2 v
EN and CSqyri3
Output High Voltage Vou Vpp=4.5V,lgy=—1mA 3.5 4.1 Vv
Vou Voo =2.0V, oy =—100 uA 1.8 1.9 \
Vou Vpp=1.2V, loy = —30 A 1.0 v
TCL, Viyand CS 1103
TCLandCSy,,,; InputLow Level | Vi, Vss 0.8 Y
TCL and CSyy Input High Level | Vi 2.0 Voo v o
Leakage current TCL input Iy Vss = VicL = Vpp 0.05 1 pA ‘
V\ninputresistance Run 100 MQ
Comparator reference” VRer Ta=25C 1.148 1.170 1.200 \"
Veee To=—20t0 +70°C 1.123 1.218 v
Veer 1.123 1.222 Y
Comparator hysteresis" Vi 2 mv
Table 3

" The comparator reference is the power-down reset threshold. The power-on reset threshold equals the compara-
tor reference voltage plus the comparator hysteresis (see Fig. 6).
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Iss Standby versus Temperature at Vpp = 5.5V
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Timing Characteristics
Vpp =5.0V = 3%, C = 100 nF, T, = —40 to +70°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCL to Output Pins Towo 250 500 ns
CSnx to CSpyry at rising edge Tesh 125 200 ns
CS)nx to CSoyry at falling edge Test 75 150 ns
V) sensitivity Tsen 1 5 20 ns
Logic Transition Times on all Output Pins | T Load 10k(, 50 pF 30 100 ns
Power-on Reset delay Tror Rexr = 115kQ, +1% 90 100 110 ms
Watchdog Time Two Rext = 115kQ, +1% 90 100 110 ms
Open Window Percentage OowP +0.2Twp
Closed Window Time Tew . 0.8 Twp
Tew Rexr = 115kQ, £1% 72 80 88 ms
Open Window Time Tow ) 0.4Two
Tow Rexr=115kQ, 1% 36 40 44 ms
Watchdog Reset Pulse Twor Two/40
Twor Rexr = 115kQ, +1% 25 ms
T Input Pulse Width TroL 150 ns
Table 4
Timing Waveforms
Watchdog Timeout Period
TWD = TPOR
-owp | +owp gO"dE‘OT ‘0
| _-20% | _+20% | Rea=115
T . LT )
Watchdog | cw - Closed window -l ow - open window .
timer reset t [ms]
80 100 120 " Fig.4
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Chip Select

TCL \

EN
CSINX
CSOUTX
TD!DO
Fig. 5
Voltage Monitoring
VIN A sar
Vv N Conditions: Vpp = 3 V
HY )
* No timeout
Vier i
T N
Tsen
Tsen Tsen Tsen
— Tron Teon

RES

Timer Reaction

Fig.6 |

Conditions: V| > Vgee after power-up sequence

& I‘/Towchw |TCW+TOVII tT CW+TOV1V| HTOV\;H_ | = I IT CW+TOvlv
Il
TCL u’ u Il I i ’J U |
HTTCL I I | U u l_ [
| I I I I ! [ L I ! ! |
RES 1| U U T
__ i | I ! , L ;<IW",“ ! |
EN T i , R E— . ;J—,—H
| 2| 3 | I I | |
| I H I T N N | I i
A 1 R U U S S B
N S SR SRR L A LI LN T S A I
3 correct TCL services Timeout
— EN goes active low
o - Watchdog timer reset Fig. 7
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Combined Voltage and Timer Reaction

Condition:
Vpp =3V
Vin
1
Veer ; ;\
|
|
: 1 SN———
| :
|
1 Teor=Twp Tow Tew :
l | i | | |
et How* Toy, !J I I VA VI VR
' ' ! [ | | ; [ [
I N T o
RES| | 1 N S N NN N R R
EN| ! T sw
' 6 S L R S T SR
TCL 3 correct TCL service
too early — EN goes active low
o - Watchdog timer reset Fig. 8

Block Diagram

CSyy @ _D____» CSoumt
CS|N2 @__f» m

S 1 ;j CSoura Enable I =
. e
Logic :!——o
» EN

Voltage Vgee N Comparator T _!ﬂ
Reference -

Reset
Vin ® + Control T_iﬁl_o

e
i ]
; Open drain
Re wghS frlxitlgﬁgrc Timer output RES
TCL
Fig. 9
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Pin Description

Pin | Name Function
1 | CSouyrs | Push-pullactive low chip select output 3
2 [ CSpyr2 | Push-pull active low chip select output 2
3 | CSour1 | Push-pull active low chip select output 1
4 |EN Push-pull active low enable output
5 | RES Open drain active low reset output.
RES must be pulled up to Vp even
ifunused
6 | TCL Watchdog timer clear input signal
7 | Vss GND terminal
8 | NC No connection
9 | Voo Voltage supply
10 | R Rexr input for RC oscillator tuning
11 | Vin Voltage comparator input
12 | CSyy Chip selectinput 1
13 | CS\\2 Chip selectinput 2
14 | CS\\3 Chip selectinput3

Table 5

Functional Description

V,n Monitoring

The power-on reset and the power-down reset are generat-
ed as a response to the external voltage level on the V,y
input. The external voltage level is typically obtained from
a voltage divider as shown in Fig. 10. The user defines an
external voltage divider to set the desired threshold level
for power-on reset and power-down reset in his system.
The internal comparator reference voltage is typically
117 V.

At power-up the reset output (RES) is held low (see Fig. 6).
When V,, becomes greater than Vge, the RES output is
held low for an additional power-on reset (POR) delay
which is equal to the watchdog time T,y (typically 100 ms
with an external resistor of 115 k(2 connected at R pin).
The POR delay prevents repeated toggling of RES even
if Viy and the INPUT voltage drops out and recovers. The
POR delay allows the microprocessor's crystal oscillator
to start and stabilize and ensures correct recognition of
the reset signal to the microprocessor.

The RES output goes active low generating the power-
down reset whenever V falls below Vgee. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on V y is typically 5 us.

Timer Programming

The on-chip oscillator needs an external resistor Rexr
connected between the R pin and Vgg (see Fig. 10). It
allows the user to adjust the power-on reset (POR)
delay, watchdog time Typ and with this also the closed
and open time windows as well as the watchdog reset
pulse width (Typ/40).

With Rexr = 115 kQ, the typical delays are:
-Power-onresetdelay: Tpogris 100 ms

- Watchdog time: Two is100ms
- Closed window: Tew is 80ms
- Open window: Tow is 40ms
- Watchdog reset: Tworis 2.5ms

Note the current consumption increases as the fre-
quency increases.

Watchdog Timeout Period Description

The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 4) and
is defined by two parameters, T\yp and the Open Window
Percentage (OWP).

The closed window starts just after the watchdog timer
resets and is defined by Tew = Twp — OWP (Typ).

The open window starts after the closed time window
finishes and lasts till Ty, + OWP (T\p). The open win-
dow time is defined by Toyw = 2 x OWP (Tyyp).

For example if Typ = 100 ms (actual value) and OWP =
+ 20% this means the closed window lasts during first
the 80 ms (Tcw = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Tow = 2x 0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
base s + 10% accurate, software must use the following
formula for servicing signal TCL during the open window:
Typically Rexr x 0.87 where Rexr is in k() for Typ in ms
(the formula is valid for Reyxr = 70 k(). For example, if
Rexr = 115 k(Q, then Tyyp = 100 ms + 10% and the use-
ful open window limits for software are 90 to 110 ms.
Timer Clearing and RES Action

The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period, a short watchdog RES pulse is generated which
is equal to Typ/40 = 2.5 ms typically (see Fig. 7).

With the open window constraint, new security is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incorrect cycle time) or too slowly
(incorrect execution), it will cause the system to be reset.
If the software is stuck in a loop which includes the rou-
tine to clear the watchdog, conventional watchdog will
not reset the system even though the software is mal-
functioning; the V 6133 will generate a system reset
because the watchdog is cleared too quickly.

If no TCL signal is applied before the closed and open
windows expire, RES will startto generate square waves
of period (Tew + Tow + Twor)- The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-
quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-
tion “Enable - EN Output”).

The RES output must be pulled up to Vpp even if the out-
put is not used by the system (see Fig. 10).
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Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 8. On power-
up, when the voltage at V reaches Vggr, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no
effect until this power-on-reset delay is completed. After
the POR delay has elapsed, RES goes inactive and the
watchdog timer starts acting. If no TCL pulse occurs,
RES goes active low for a short time Ty after each
closed and open window period. A TCL pulse coming
during the open window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Ve level for longer than
typically 5 us, overrides the timer and immediately forc-
es RES active and EN inactive. Any further TCL pulse
has no effect until the next power-up sequence has com-
pleted.

Typical Application

Enable — EN Output o

The system enable output, EN, is inactive always when
BES is active and remains inactive after a RES pulse
until the watchdog is serviced correctly 3 consecutive
times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with
TCL during the open window, the EN goes active low.

A malfunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controls could be energized each time reset goes inac-
tive (time allowed for the system to restart) and in this
way the electrical motors driven by the system could
function out of control. The V 6133 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cleared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).

Supply Voltage
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Two versus Temperature at5V

Twpversus Rat5V
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Twp versus Rat T, = +25°C
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Twp versus Vpp at T, = +70°C

Twp versus Rat T, = +70°C
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Package and Ordering Information
Dimensions of DIP14 Package
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Dimensions of SO14 Package
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Dimensions in mm

Ordering Information

The V 6133 is available in the following packages:
Type Package
V6133 14P DIP14
V613314S SO14

When ordering please specify complete part number.

©1994 EM Microelectronic-Marin SA, 09/94, Rev. A/072
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V 6150

Watchdog

Features

W Standby mode, maximum current 45 A

W Reset output guaranteed for Vp voltage
downto 1.2V

W Comparator for voltage monitoring,
reset threshold 1.5V

W Programmable reset voltage monitoring

B Programmable power-on reset (POR) delay

W Watchdog with programmable time window
guarantees a minimum time and a maximum time
between software clearing of the watchdog

B Time base accuracy = 10%

W System enable (EN) output offers added security

B TTL/ CMOS compatible

W —40 to +85°C temperature range

B On request, extended temperature range
—40to +125°C

M DIP8 and SO8 packages

Description

The V 6150 offers a high level of integration by voltage
monitoring and software monitoring in an 8 lead pack-
age. A comparator monitors the voltage applied at the
Vn input comparing it with an internal 1.5 V reference.
The power-on reset function is initialized after V,y reach-
es 1.5 V and takes the reset output inactive after Tpop
depending of external resistance. The reset output goes
active low when the V|y voltage is less than 1.5 V. The
RES and EN outputs are guaranteed to be in a correct
state for a supply voltage as low as 1.2 V. The watchdog
function monitors software cycle time and execution. If
the software clears the watchdog too quickly (incorrect
cycle time) or too slowly (incorrect execution), it will
cause the system to be reset. The system enable output
prevents critical control functions being activated until
software has successfully cleared the watchdog three
times. Such a security could be used to prevent motor
controls being energized on repeated resets of a faulty
system.

Applications

M Automotive systems

W Cellular telephones

W Security systems

W Battery powered products

Typical Operating Configuration

Version 00: ———
Version 01: ——

100 nF

e
{}——0

t

—{ 1

GND
Fig. 1
Pin Assignment
DIP8/S08
EN []® Vin
RES R
- V6150
TCL [ Voo
Vss [: NC
Fig. 2




V 6150

Absolute Maximum Ratings

tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only

Parameter Symbol| Conditions | occur when all terminal voltages are kept within the
Maximum voltage at Vpp Vobmax Vgs +7V §upply voﬂa_ge range. Unused inputs must always be
Minimum voltage atVgp Voomin Vgs —0.3V tied to a defined logic voltage level.
Max. voltage at any signal pin Viax Vpp +0.3V
Min. voltage at any signal pin Vi Vs —0.3V Operating Conditions
Storage temperature Tsto —65t0 +150°C - -
Electrostatic discharge max. to Paraweter Symbol| Min. | Typ. | Max. |Units
MIL-STD-883C method 3015 Vsmax 1000V Operating temperature  { T, -40 +125} °C
Max. soldering conditions Temax | 250°Cx10s Supply voltage” Voo 3 55 | V
- 2
Table 1 RES&EN ggaranteed Voo 1.2 Vv
Comparatorinput
Stresses above these listed maximum ratings may voltage Vi 0 Voo \
cause permanent damage to the device. Exposure be- RC-oscillator
yond specified operating conditions may affect device programming R 10 1000 | kQ
reliability or cause malfunction.
" A 100 nF decoupling capacitor is required on the Table 2
A supply voltage Vp,, for stability.
Handling Procedures 2 RES and EN (ENonly for version 00) must be pulled
. . L X i R . up externally to V, t if th d.
This device has built-in protection against high static (ﬁo,e;ngg;ng N ;zir;e'd a: iyn:f,: g; e test)
voltages or electric fields; however, anti-static precau- ‘
Electrical Characteristics
Vpp =5V +10%, C = 100 nF, T, = —40 to +85°C, unless otherwise specified
Parameter Symbol| Test Conditions Min. Typ. Max. Unit
Supply currentin standby mode Iss Rexr = don'tcare, TCL = Vpp,
V=0V 23 45 uA
Supply current lss Rexr = 100k€, I/Ps at Vpp,
O/Ps 1MQtoVpp 75 120 nA
RES (vers. 00,01) and EN (vers. 00)
Output Low Voltage Voo Vpp=4.5V, o =20mA 04 "
Voo Vop=4.5V,lo. =8mA 0.2 0.4 Vv
Vou Vop=2.0V,lo. =4mA 0.2 0.4 \'
VoL Vpp=1.2V,lo, = 0.5mA 0.06 0.2 %
‘EN (vers.01)
Output High Voltage Vou Vop=4.5V,lgy=—-1mA 35 41 Vv
Vou Voo =2.0V, Iy = —100 uA 1.8 1.9 v
Vou Vop=1.2V,loy = —30 uA 1.0 1.1 v
TCLand V),
TCL Input Low Level Vi Vss 0.8 "
TCL Input High Level Vi 2.0 Voo \"
Leakage current TCL input u Vss = Vel = Vop 0.05 i uA
V\yinputresistance Rvin 100 MQ
Comparator reference” Vier Vpp =5V, To=25°C 1.474 1.52 1.566 Y
Vieer Vop=5V 1.436 1.620 Vv
Vier Vop=5V,-40°C=T,<125°C 1.420 1.620 \Y
Comparator hysteresis" Vay mvV
Table 3

" The comparator reference is the power-down reset threshold. The power-on reset threshold equals the comparator reference
voltage plus the comparator hysteresis (see Fig. 5).
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Timing Characteristics
Vpp =5.0V + 3%, C = 100 nF, T, = —40 to +125°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCL to Output Pins Toibo 250 500 ns
V,y sensitivity Tsen 1 5 20 us
Logic Transition Times on all Output Pins | T+g Load 10k(, 50 pF 30 100 ns
Power-on Reset delay Tror Rexr = 123kQ, 1% 90 100 110 ms
Watchdog Time Two Rexr = 123kQ, 1% 90 100 110 ms
Open Window Percentage OWP +0.2Twp
Closed Window Time Tew 0.8Twp
Tew Rexr = 123kQ, +1% 72 80 88 ms
Open Window Time Tow 0.4Two
Tow Rexr = 123kQ, 1% 36 40 44 ms
Watchdog Reset Pulse Twor Two/40
Twor Rexr = 123k, £1% 25 ms
Tc. Input Pulse Width TroL 150 ns
Table 4
Timing Waveforms
Watchdog Timeout Period
B Two = Tron | Condition:
—owp | +owp , Rea=123k0
 —20% | _+20%
Tew - cl i Tow - open wind
Watchdog e cw - closed window -l ow - Op ow -
timer reset t[ms]
80 100 120 o
Fig. 4
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Voltage Monitoring

Vin A Conditions:

Viy Y —— Vpp=3V
N\ No timeout

Vier :

TSEN
—— | | -—
TSEN TSEN TSEN
—| - —| - — ] |-
— TPOR TPOH

- <

Fig. 5

Timer Reaction

T Conditions: Viy > Ve after power-up sequence
Tew o T, TowtTow M »(TOW Tew ow+ Tow

:] ] I|<——>1 ! |
H TTCL

¥
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Combined Voltage and Timer Reaction
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Block Diagram

Enable | .. EN— B
Logic ﬁ
N —
T ers. 00
o Vers. 01
Voltage Vrer N\ _Comparator Reset | »o RES «—Fj
Reference ) Control
y
Vin +
' Open drain
l output: RES
Oscillator |
R with intern.C Timer
TCL
Fig. 8

Pin Description

Pin | Name Function
1 |EN Vers. 00:
Open drain active low enable output.
EN must be pulled up to Vpp even
ifunused.
Vers.01:
Push-pull active low enable output
2 | RES Open drain active low reset output.
RES must be pulled up to Vpp even
ifunused
3 |TCL Watchdog timer clear input signal
4 | Vgg GND terminal
5 |[NC No connection
6 | Vpp Voltage supply
7 |R Rexy input for RC oscillator tuning
8 | Vi Voltage comparator input
Table 5
Functionai Description

V,n Monitoring

The power-on reset and the power-down reset are gene-
rated as a response to the external voltage level on the
Vy input. The external voltage level is typically obtained
from a voltage divider as shown in Fig. 9. The user defin-
es the external voltage divider to set the desired thres-
hold level for power-on reset and power-down reset in
his system. The internal comparator reference voltage is
typically 1.52 V.

At power-up the reset output (RES) is held low (see Fig.
5). When V,y becomes greater than Vg, the RES output
is held low for an additional power-on reset (POR) delay

which is equal to the watchdog time T (typically 100 ms
with an external resistor of 123 k€) connected at R pin).
The POR delay prevents repeated toggling of RES even
if Viy and the INPUT voltage drops out and recovers. The
POR delay allows the microprocessor’s crystal oscillator
time to start and stabilize and ensures correct recogni-
tion of the reset signal to the microprocessor.

The RES output goes active low generating the power-
down reset whenever V) falls below Vgege. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on V) is typically 5 us.

Timer Programming

The on-chip oscillator with an external resistor Reyr con-
nected between the R pin and Vgs (see Fig. 9) allows the
user to adjust the power-on reset (POR) delay, watch-
dog time Tyyp and with this 2!so the closed and open time
windows as well as the watchdog reset pulse width
(Twp/40). ’

With Rexr = 123 k(Q, the typical delays are:
-Power-onresetdelay: Tporis 100 ms

- Watchdog time: Two is 100 ms
- Closed window: Tew is 80ms
- Open window: Tow is 40ms
- Watchdog reset: Tworis 2.5ms

Note the current consumption increases as the fre-
quency increases.

Watchdog Timeout Period Description

The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 4) and
is defined by two parameters, Tyyp and the Open Window
Percentage (OWP).

The closed window starts just after the watchdog timer
resets and is defined by Tcw = Twp — OWP (Twp)-
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The open window starts after the closed time window
finishes and lasts till Tywp + OWP (Typ). The open win-
dow time is defined by Tow = 2 X OWP (Typ).

For example if Tyyp = 100 ms (actual value) and OWP =
+ 20% this means the closed window lasts during first
the 80 ms (Tgyw = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Tow = 2x 0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
baseis + 10% accurate, software must use the following
formula for servicing signal TCL during the open window:
Rext X 0.75 to Reyr X 0.85 where Ry is in kQ) for Tyyp in
ms (the formula is valid for Regxr = 70 k(). For example,
if Rexr = 123 k{), then Typ = 100 ms £ 10% and the
useful open window limits for software are 90to 110 ms.
Timer Clearing and RES Action

The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period, a short watchdog RES pulse is generated which
is equal to T\,p/40 = 2.5 ms typically (see Fig. 6).

With the open window constraint, new security is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incorrect cycle time) or too slowly
(incorrect execution), it will cause the system to be reset.
If the software is stuck in a loop which includes the rou-
tine to clear the watchdog, then a conventional watchdog
would not make a system reset even though the software
is malfunctioning; the V 6150 would make a system reset
because the watchdog would be cleared too quickly.

If no TCL pulse is applied before the closed and open
windows expire, RES will start to generate square waves
of period (Tew + Tow + Twor). The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-
quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-
tion “Enable - EN Output”).

Typical Application

The RES output must be pulled up to Vpp even if the out-
put is not used by the system (see Fig. 9).

Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 7. On power-
up, when the voltage at V) reaches Vggg, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no
effect until this power-on-reset delay is completed. After
the POR delay has elapsed, RES goes inactive and the
watchdog timer starts acting. If no TCL pulse occurs,
RES goes active low for a short time Typg after each
closed and open window period. A TCL pulse coming
during the open window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Ve level forlonger than
typically 5 us, overrides the timer and immediately forc-
es RES active and EN inactive. Any further TCL pulse
has no effect until the next power-up sequence has com-
pleted.

Enable — EN Output

The system enable output, EN, is inactive always when
RES is active and remains inactive after a RES pulse
until the watchdog is serviced correctly 3 consecutive
times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with
TCL during the open window, the EN goes active low.

A malfunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controls could be energized each time reset goes inac-
tive (time allowed for the system to restart) and in this
way the electrical motors driven by the system could
function out of control. The V 6150 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cleared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).

For the version 00 the EN output must be pulled up to Vpp
evenifthe output is not used by the system (see Fig. 9).

R1

100 kQ)

{1
b3
N

Supply voltage
T A
} Address
Decod .
‘ ;;: ecoder Version 00: ————
D o ﬂ Version 01:
T
T uP
} RES
— U
—— Motor
!
Controls
GND .
Fig. 9
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Twp versus Temperature at5 V Twpversus Rat5V
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Two versus Rat T, = +25°C
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Twp versus Vpp at T, = +85°C

Twp versus Rat T, = +85°C
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Package and Ordering Information
Dimensions of DIP8 Package

10.0 max.
£
13
4.6 max.2
* J
> *03 0 - 15° >€ 0.2 +0.1
0.51 max. ! 7.62
1.25 +04
— A
g0
(=]
+i
N
©
~
Dimensions in mm —Y Fig. 19
Dimensions of SO8 Package
5.0 max. ?é 4.0 max.
£
1 Sg ma. 1*75 ﬁ 2 &
. X. 1.75 max. S
0.49 max. _,]’ e 0.4 min. 3| ,(_\T
»11.27 & 6.2 max.
4 3 2 1
S (-] 7z 8
Dimensions in mm Fig. 20
Ordering Information
The V 6150 is available in the following packages:
Industrial temperature range (—40°C to +85°C) Extended temperature range (—40°C to +125°C)
Type" Package Type" Package
V6150 nn 8P DIP8 V6150 nn X8P DIP8*
V6150 nn 8S SO8 V6150 nn X8S SO8*
When ordering please specify complete part number.
Marking on package:
Package Marking"
DIP8 V6150nn
SOs8 6150nn
") nn stands for the versions 00*, 01
* on request
©1994 EM Microelectronic-Marin SA, 09/94, Rev. A/045
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Watchdog

Features

B Standby mode, maximum current 35 uA

B Reset output guaranteed for Vpp voltage
downto 1.2V

B Comparator for voltage monitoring,
reset threshold 1.17 V

B + 1.5% threshold tolerance at 25°C
+ 3% threshold tolerance for —40 to +70°C

B Programmable reset voltage monitoring

W Voltage window, high threshold 5.9 V

B Programmable power-on reset (POR) delay

B Watchdog with programmable time window
guarantees a minimum time and a maximum time
between software clearing of the watchdog

B Time base accuracy + 10%

B System enable (EN) output offers added security

B TTL/ CMOS compatible

B —401o +70°C temperature range

W DIP8 and SO8 packages

Description

The V 6170 offers a high level of integration by voltage
monitoring and software monitoring in an 8 lead pack-
age. A comparator monitors the voltage applied at the
Vy input comparing it with an internal 1.17 V reference.
The power-on reset function is initialized after Vy reach-
es 1.17 V and takes the reset.output inactive after Tpor
depending of external resistance. The reset output goes
active low when the V| voltage is less than 1.17 V or
when Vpp is higher than 5.9 V. The RES and EN outputs
are guaranteed to be in a correct state for a supply volt-
age as low as 1.2 V. The watchdog function monitors
software cycle time and execution. If the software clears
the watchdog too quickly (incorrect cycle time) or too
slowly (incorrect execution), it will cause the system to
be reset. The sysiem enabie output prevenis criticai con-
trol functions being activated until software has success-
fully cleared the watchdog three times. Such a security
could be used to prevent motor controls being energized
on repeated resets of a faulty system.

Applications

M Industrial electronics

B Cellular telephones

W Security systems

B Battery powered products

Typical Operating Configuration

Fig. 1
Pin Assignment
DIP8/S08
EN[]® 7 Vin
RES R
O V6170 H

TCL [ ] Voo

Vss [] 1 NC
Fig. 2
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Absolute Maximum Ratings

Parameter Symbol| Conditions
Maximum voltage at Vpp VpDmax Vgs+7V
Minimum voltage at Vpp Vo0min Vgs=0.3V
Max. voltage at any signal pin Vmax Vpp +0.3V
Min. voltage at any signal pin A\ Vgg—0.3V
Storage temperature Tsto |—65t0o+150°C
Electrostatic discharge max. to
MIL-STD-883C method 3015 Vsmax 1000V
Max. soldering conditions Tsmax 250°Cx10's
Table 1

Stresses above these listed maximum ratings may
cause permanent damage to the device. Exposure be-
yond specified operating conditions may affect device
reliability or cause malfunction.

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-

Electrical Characteristics

tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range. Unused inputs must always be
tied to a defined logic voltage level.

Operating Conditions

Parameter Symbol | Min. |Typ. | Max. {Units
Operating temperature | T, —-40 +70 | °C

Supply voltage” Voo 3 55 | V

RES &EN guaranteed® | Vpp 1.2 v

Comparator input

voltage Vin 0 Voo Vv

RC-oscillator

programming R 10 1000 | kQ

" A 100 nF decoupling capacitor is required on the Table 2
supply voltage Vp, for stability.

2 RES must be pulled up externally to Vpp event if itis
unused.
(Note: RES and EN are used as inputs by EM test.)

3.0 = Vpp =55V,C =100nF, Ty = —40 to +70°C, unless otherwise specified

Parameter Symbol [ Test Conditions Min. Typ. Max. Unit
Supply currentin standby mode | lss Rexr = don’tcare, TCL = Vpp,
V=0V 24 35 uA
Supply current lss Rexr = 100 kQ, I/Ps at Vp,
O/Ps 1MQ to Vpp 55 100 nA
RESandEN
Output Low Voltage Voo Vop=4.5V,lg. =20mA 0.4 \Y
Vor Vpp=4.5V,lg. =8mA 0.2 0.4 \Y
Voo Vpp=2.0V,lg. =4mA 0.2 0.4 \
Voo Vpp=1.2V,lg. =0.5mA 0.06 0.2 Vv
EN
Output High Voltage Von Vop =45V, lgy=—-1mA 35 41 "
Vou Voo =20V, lgy = —100 uA 1.8 1.9 %
Von Vpp=1.2V, loy=—30nA 1.0 11 \
TCLandV,,
TCL Input Low Level Vi 3V=Vp+55V Vss 0.8 v
TCL Input High Level Vi 3V=Vpp<55V 2.0 Voo v
Leakage current TCL input iy Ves = VoL = Voo 0.05 i uA
V\ninputresistance Ruin 100 MQ
Comparator reference” Vrer Ta=25C 1.148 1.170 1.200 Y
Veer To=—-20t0 +70°C 1.123 1.218 v
Veer 1.123 1.222 %
Comparator hysteresis' Vit 2 mvV
Level detector of Vpp? VhigH Ta=25C 5.78 5.95 6.12 \Y
Vhig 5.60 6.30 v
Hysteresis? Vhyz 50 mv
" The comparator reference is the power-down reset threshold. The power-on reset threshold equals the comparator reference volt- Table 3

age plus the comparator hysteresis (see Fig. 5).

2 The level detector of Vpp (Viyan) is the level when Vi, is rising. The level detector when Vi is falling equals Vi, minus the hyste-

resis (Viyo) (see Fig. 5).
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Iss Standby versus Temperature at Vpp = 5.5V
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Temperature [°C] Fig. 3

Timing Characteristics
Vpp = 5.0V £ 3%, C =100 nF, T, = —40to +70°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCLto Output Pins Toibo 250 500 ns
V) sensitivity Tsen 1 5 20 us
Logic Transition Times on all Output Pins | Tt Load 10k}, 50 pF 30 100 ns
Power-on Reset delay Teor Rexr=115kQ, +1% 90 100 110 ms
Watchdog Time Two Rexr=115kQ, £1% 90 100 110 ms
Open Window Percentage OwWP +0.2Twp
Closed Window Time Tew 0.8Twp

Tew Rexr = 115kQ, +1% 72 80 88 ms
Open Window Time Tow 0.4Twp

Tow Rexr =115k, £1% 36 40 44 ms
Watchdog Reset Pulse Twor Two/40

Twor Rexr = 115kQ, 1% 25 ms
T Input Pulse Width TreL 150 ns

Table 4

Timing Waveforms
Watchdog Timeout Period

Two = Tpor Condition:

- Rexr = 115 kQ
-OwP +OWP T

| -20% | _+20%

Y

Watchdog Tew - closed window ~_ Tow- open window

- -

1
\

timer reset t [ms]

+

80 100 120

Fig. 4
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Voltage Monitoring

\"
v A ) Vive Conditions:
HIGH * Vpp =3V
— Notimeout
Tsen
— e -——
VHY1
Veer
T T Tsen Ty T
/+ oo Joen sl e T
- Tror Teor Teor
<1
RES | L
Fig. 5
Timer Reaction )
T Conditions: Vg > Vgee after power-up sequence
Tew o WTey .LZ_W'*'TOW ITCW+TOVIV| ﬂTOW’H— | Tow I Tcw+TO\AI/
] | I
TCL | Il I I |
Trer 11 Il |
L ! L ! [ i | ' ! |
FES | I U A e e |
| i
| | | , i O }<IWD,” | o
EN t t { T i = } t i t
10 2| 3 I i i i i | | I | |
: I | Ll i A { N
Il I | | Il
¢ AL SN S LR R L S R I LR
3 correct TCL services  Timeout
— ENgoes active low .
o - Watchdog timer reset Fig. 6
Combined Voltage and Timer Reaction
Vin & Condition:
! Vpp =3V
VREF : DD
| E\
' |
! |
4 i l
|TPOR=TWD Tow Tew :
L r_ | | ! !
]
T
s
' 1 I ; g
! | I I ]
I e e e e B 1
RE I | | [ ! ! ! b
EN | | | i il 1 2] 3 : }
I | | | )1 1 1 |
| 6 [ [ K o o 3 o o
TCL 3 correct TCL service
too early — EN goes active low
o - Watchdog timer reset Fig. 7
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Block Diagram

Comparator

+/
Comparator |—-—

Enable
Logic

Voltage VRer Reset RES
Reference . Control
Y
Vi @ +,/ i
‘ Open drain
£ output RES
Oscillator )
Re—m— -
with intern.C Timer
Fer
Fig. 8

Pin Description

Pin | Name Function

1 |EN Push-pull active low enable output

2 |RES Opendrain active low reset output.
RES must be pulled up to Vpp even
ifunused

3 |TCL Watchdog timer clear input signal

4 | Vss GND terminal

5 |NC No connection

6 | Voo Voltage supply

7 |R Rexr input for RC oscillator tuning

8 Vin Voltage comparator input

Table 5

Functional Description

V,n Monitoring

The power-on reset and the power-down reset are gene-
rated as a response to the external voltage level on the
V) input. The external voltage level is typically obtained
from a voltage divider as shown in Fig. 9. The user defin-
es an external voltage divider to set the desired thres-
hold level for power-on reset and power-down reset in
his system. The internal comparator reference voltage is
typically 1.17 V. o

At power-up the reset output (RES) is held low (see Fig.
5). When V,y becomes greater than Vger, the RES output
is held low for an additional power-on reset (POR) delay
which is equal to the watchdog time Ty, (typically 100 ms
with an external resistor of 115 k() connected at R pin).
The POR delay prevents repeated toggling of RES even
if V\y and the INPUT voltage drops out and recovers. The

POR delay allows the microprocessor’s crystal oscillator
time to start and stabilize and ensures correct recogni-
tion of the reset signai to the microprocessor.

The RES output goes active low generating the power-
down reset whenever V) falls below Vgee. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on V y is typically 5 us.

Voltage Window

The reset output (RES) is inactive when V,y is higher
than Vger and when Vpp is lower than Vg If Vi is less
than Vger or Vpp higher than Vi g, the reset output goes
active low (see Fig. 5).

Timer Programming

The on-chip oscillator needs an external resistor Rexy
connected between the R pin and Vgg (see Fig. 9). It
allows the user to adjust the power-on reset (POR)
delay, watchdog time Typ and with this also the closed
and open time windows as well as the watchdog reset
pulse width (T\yp/40).

With Rexr = 115 kQQ, the typical delays are:
-Power-onresetdelay: Tporis 100ms

- Watchdog time: Twp is100ms
- Closed window: Tew is 80ms
- Open window: Tow is 40ms
- Watchdog reset: Tworis 2.5ms

Note the current consumption increases as the fre-
quency increases.

Watchdog Timeout Period Description

The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 4) and
is defined by two parameters, T\yp and the Open Window
Percentage (OWP).

The closed window starts just after the watchdog timer
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resets and is defined by Teyw = Twp — OWP (Tyyp,

The open window starts after the closed time window
finishes and lasts till Twp + OWP (Typ). The open win-
dow time is defined by Tow = 2 x OWP (Typ).

For example if Tyyp = 100 ms (actual value) and OWP =
+ 20% this means the closed window lasts during first
the 80 ms (Tow = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Tow = 2x 0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
base is + 10% accurate, software must use the following
formula for servicing signal TCL during the open window:
Typically Rexy X 0.87 where Rexy is in k() for Tyyp in ms
(the formula is valid for Rgxy = 70 kQ2). For example, if
Rexr = 115 kS, then Tyyp = 100 ms + 10% and the use-
ful open window limits for software are 90 to 110 ms.

Timer Clearing and RES Action

The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period, a short watchdog RES pulse is generated which
is equal to Typ/40 = 2.5 ms typically (see Fig. 6).

With the open window constraint, new security is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incorrect cycle time) or too slowly
(incorrect execution), it will cause the system to be reset.
If the software is stuck in a loop which includes the rou-
tine to clear the watchdog, a conventional watchdog will
not reset the system even though the software is mal-
functioning; the V 6170 will generate a system reset
because the watchdog is cleared too quickly.

If no TCL signal is applied before the closed and open
windows expire, RES will start to generate square waves
of period (Tew + Tow + Twor)- The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-
quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-

Typical Application

tion “Enable - EN Output”).
The RES output must be pulled up to Vpp even if the out-
put is not used by the system (see Fig. 9).

Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 7. On power-
up, when the voltage at V| reaches Vggr, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no
effect until this power-on-reset delay is completed. After
the POR delay has elapsed, RES goes inactive and the
watchdog timer starts acting. If no TCL pulse occurs,
RES goes active low for a short time Typg after each
closed and open window period. A TCL pulse coming
during the open window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Ve level for longer than
typically 5 us, overrides the timer and immediately forc-
es RES active and EN inactive. Any further TCL pulse
has no effect until the next power-up sequence has com-
pleted.

Enable — EN Output

The system enable output, EN, is inactive always when
RES is active and remains inactive after a RES pulse
until the watchdog is serviced correctly 3 consecutive
times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with
TCL during the open window, the EN goes active low.

A malfunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controls could be energized each time reset goes inac-
tive (time allowed for the system to restart) and in this
way the electrical motors driven by the system could
function out of control. The V 6170 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cleared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).

Supply voltage

_Tlo'o nF [T]

Address
Decoder

1]

R1 |100kQ

uP

RES

100 kQ

[l]nz

U

Motor
EN Controls

L.

GND

Fig.9
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Twp versus Temperature at 5V Twpversus Rat5V
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Twp versus Rat T, = +25°C
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Twp versus Vpp at Ty = +70°C

Twp versus Rat T, = +70°C
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Package and Ordering Information
Dimensions of DIP8 Package

10.0 max.

c

T g

e}

\)/r(—O—15° i€ 0.2 +0.1
7.62

P K
%l S
£ +l
B U T —— Y
©| ©
O N

T v

Dimensions in mm Fig. 19
Dimensions of SO8 Package
5.0 max. % 4.0 max.
1S
} g X i 2-8°
.55 max. S
:___t 1.75 max. % ‘“\]:
0.49 max. | | 0.4min.3l | %
»>11.27 & 6.2 max.
4 3 2 1
2 -] z 8
Dimensions in mm Fig. 20

Ordering Information

The V 6170 is available in the following packages:
Type Package
V6170 8P DIP8
V6170 8S SO8

When ordering please specify complete part number.

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/052




V6173

Watchdog

Features

W Standby mode, maximum current 35 A

M Reset output guaranteed for Vpp, voltage
downto 1.2V

B Comparator for voltage monitoring,
reset threshold 1.17 V

W + 1.5% threshold tolerance at 25°C
+ 3% threshold tolerance for —40 to +70°C

B Programmable reset voltage monitoring

M Voltage window, high threshold 5.9 V

W Programmable power-on reset (POR) delay

M Watchdog with programmable time window
guarantees a minimum time and a maximum time
between software clearing of the watchdog

B Time base accuracy = 10%

B System enable (EN) output offers added security

M 3 chip select feed-thru circuit controlled by EN

B TTL / CMOS compatible

W —40 to +70°C temperature range

W DIP14 and SO14 packages

Description

The V 6173 offers a high level of integration by voltage
monitoring and software monitoring in an 14 lead pack-
age. A comparator monitors the voltage applied at the
V| input comparing it with an internal 1.17 V reference.
The power-on reset function is initialized after V,y reach-
es 1.17 V and takes the reset output inactive after Tpor
depending of external resistance. The reset output goes
active low when the V) voltage is less than 1.17 V or
when Vp, is higher than 5.9 V. The RES and EN outputs
are guaranteed to be in a correct state for a supply volt-
age as low as 1.2 V. The watchdog function monitors
software cycle time and execution. If the software clears
the watchdog too quickly. (incorrect cycle time) or too
slowly (incorrect execution), it will cause the system to
be reset. The system enable output prevents critical con-
trol functions being activated until software has success-
fully cleared the watchdog three times. Such a security
could be used to prevent motor controls being energized
on repeated resets of a faulty system.

Applications

M Industrial electronics

B Cellular telephones

B Security systems

M Battery powered products

Typical Operating Configuration

Fig. 1
Pin Assignment
DIP14/S014
g — . —
CSOUT3 D j CSle
CSourz [ 1] CSie
CSouri [ [] CSint
EN ] V6173 [] Vi
RES [ R
TCL [ 1 Voo
Vs [ 1 NC
Fig. 2
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Absolute Maximum Ratings tions must be taken as for any other CMOS component.
— Unless otherwise specified, proper operation can only
Parameter Symbol| Conditions occur when all terminal voltages are kept within the
Maximum voltage at Vpp VoDmax Vs +7V supply voltage range. Unused inputs must always be
Minimum voltage at Voo Voomn | Ves—0.3V tied to a defined logic voltage level.
Max. voltage at any signal pin Vuax Vpp +0.3V
Min. voltage atany signal pin Vi Vgs —0.3V Operating Conditions
Storage temperature T, —65t0 +150°
Elthrgostaeti criiischarg & max.to sto 0°C Parameter Symbol | Min. | Typ. | Max. |Units
MIL-STD-883C method 3015 Vsmax 1000V Operatingtemperature | Ty -40 +70 | °C
Max. soldering conditions Tomax | 250°Cx10s Supply voltage" Voo 3 55 [V
Table 1 m&mgqarameedz’ Voo 1.2 %
Comparator input
Stresses above these listed maximum ratings may voltage Vi 0 Voo Y
cause permanent damage to the device. Exposure be- | RC-oscillator
yond specified operating conditions may affect device | programming R 10 1000 | kQ

reliability or cause malfunction.
" A 100 nF decoupling capacitor is required on the Table 2
; supply voltage Vpp for stability.
Handling Procedures 2 RES must be pulled up externally to Vo event it itis
unused.
This device has built-in protection against high static (Note: RES and EN'are used as inputs by EM test.)
voltages or electric fields; however, anti-static precau-

Electrical Characteristics
3 =Vpp=5.5V,C=100nF, T, = —40to +70°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Unit
Supply currentinstandby mode | lsg Rexr = don'tcare, TCL = Vpp,
V=0V 24 35 nA
Supply current lss Rexr = 100kQ, I/Ps at Vp,
O/Ps 1 MQto Vpp 55 100 uA
RES,ENandCSoyry/23
Output Low Voltage Vou Vpp=4.5V, o, =20mA 0.4 Vv
VoL Vop =45V, lo = 8mA 0.2 0.4 v
Voo Vop=2.0V,lo. =4mA 0.2 0.4 %
Voo Vop =1.2V,lo. =0.5mA 0.06 0.2 v
ENand CSoyris
Output High Voltage Vou Vop=4.5V,lgy=—-1mA 35 41 \Y
Vou Voo =2.0V, lgy = —100 A 1.8 v
Vou Voo =1.2V, Iy = =30 uA 1.0 \Y
TCL, Viyand CSyirors
TCL and CS 05 Input Low Level | V. 3V=Vpp 55V Vss 0.8 v
TCL and TS 25 Input High Level | V,, 3V=Vpp <55V 2.0 Voo \Y
Leakage currentTCL input lu Vs = Vet = Voo 0.05 1 uA
V ninputresistance Ruin 100 MQ
Comparator reference Vier Ta=25C 1148 | 1.170 | 1.200 Y
Vrer Ta=—20t0+70°C 1.123 1.218 v
Vier 1.123 1.222 v
Comparator hysteresis” Vhyi 2 mV
Level detector of Vpp? VhigH To=25°C 5.78 5.95 6.12 \
VhigH 5.60 6.30 \'
Hysteresis? Viva 50 mv
" The comparator reference is the power-down reset threshold. The power-on reset threshold equals the comparator reference volt- Table 3

age plus the comparator hysteresis (see Fig. 6).
2 The level detector of Vpp (Vian) is the level when Vi is rising. The level detector when Vi is falling equals Vi minus the hyste-
resis (Vyyo) (see Fig. 6).
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Iss Standby versus Temperature at Vpp = 5.5V
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Temperature [°C] Fig. 3
Timing Characteristics
Vpp = 5.0V £ 3%, C =100 nF, T, = —40 to +70°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCL to Output Pins Toioo 250 500 ns
CSx to CSqury at rising edge Tosh 125 200 ns
CS)nx to CSoury at falling edge Test 75 150 ns
V) sensitivity Tsen 1 5 20 us
Logic Transition Times on all Output Pins | T Load 10 k2, 50 pF 30 100 ns
Power-on Resetdelay Tror Rexr = 115kQ, £1% 90 100 110 ms
Watchdog Time Two Rexr = 115kQ, £1% 90 100 110 ms
Open Window Percentage OowP +0.2Twp
Closed Window Time Tew 0.8Twp
Tew Rexr =115k, £1% 72 80 88 ms
Open Window Time Tow 0.4Twp
Tow Rexr=115kQ, £1% 36 40 44 ms
Watchdog Reset Pulse Twonr Two/ 40
Twor Rexr =115k, £1% 25 ms
Tc, Input Pulse Width TreL 150 ns
Table 4
Timing Waveforms
Watchdog Timeout Period
Two = Tponr -
-owP | +OWP g°“dﬂ“’1"1:5 Q
- —20% | _+20% EXT
Watchdog Tew - closed window -l Tow - open window |
timer reset t[ms]
80 100 120 " Fig. 4
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Chip Select

TCL

TCSH TCSL
TDIDO
— rg—
Fig. 5
Voltage Monitoring
v Conditions:
v A 4 Ve Vop =3V
HIGH ’ No timeout
TSEN
— -—
VHY1
VFIEF \/
/ Tsen Tsen Tsen Tsen Tsen Tsen
— |- — [-— — [ — [ | [-—
Teor Teor lr;(I)R
RES
Fig. 6

Timer Reaction

Conditions: Vi > Vg after power-up sequence

Tew - TOW;\Tcw Tew+Tow TCW+TOWI _HTOWH’_ Tew Tow+ Tow
= Ll [ ] |
rcL I Il ] I
Joe 1 i | i i
! H [ | | ]
RES % % | H : | : ; H i
| | | H u Two:
Ci ! ! ! (1 1 . Dl A l !
t ! [ I i1 i 1 ' [
" g 3‘.___, [ I L | ! | ! { L P
S N ¥ A N R b
SN N SRR SR L A CONC I LR T T 2
3 correct TCL services  Timeout
— EN goes active low
o - Watchdog timer reset Fig. 7
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Combined Voitage and Timer Reaction

Condition:
Vop =3V

V
"t /

VREF

Teor=Two Tow Tew
L | | 1 |
TCL I Tew+Tow! ’J [_[_IU—H_M—U—U—
! ! ! L] | I | L
s U
RE 1’ ] I ! L ! ! I ! [
END | I N AT 4;_&_]———
i 6 P O S S S S
TCL 3 correct TCL service
too early - EN goes active low

o - Watchdog timer reset

Fig. 8

Block Diagram

o ’_D—_” CSour
e »-——D_‘_" CSourz
e ’_D——” CSouts Enable . _|::T
Logic g ::}_q
EN
Voltage Vrer (N Comparator j —{:1
Reference -

' " Reset
Vin @ + Control . FES %]——o
] T -
Y Open drain
R e Oscillator ol Timer output RES
with intern.C
tTCL
Fig. 9
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Pin Description

Pin | Name Function
1 | CSours | Push-pull active low chip select output 3
2 | CSpyrz | Push-pullactive low chip select output 2
3 | CSoury | Push-pull active low chip select output 1
4 | EN Push-pull active low enable output
5 | RES Open drain active low reset output.
RES must be pulled up to Vpp even
ifunused
6 | Tor Watchdog timer clear input signal
7 | Vss GND terminal
8 | NC No connection
9 | Vpp Voltage supply
10 | R Rexrinput for RC oscillator tuning
11 | Vi Voltage comparator input
12 | CSp; Chip selectinput 1
13 | CSpa Chip selectinput 2
14 | CSps Chip selectinput 3

Table 5

Functional Description

V) Monitoring

The power-on reset and the power-down reset are gene-
rated as a response to the external voltage level on the
V\n input. The external voltage level is typically obtained
from a voltage divider as shown in Fig. 10. The user
defines an external voltage divider to set the desired
threshold level for power-on reset and power-down reset
in his system. The internal comparator reference voltage
is typically 1.17 V.

At power-up the reset output (RES) is held low (see Fig.
6). When V,, becomes greater than Ve, the RES output
is held low for an additional power-on reset (POR) delay
which is equal to the watchdog time Ty (typically 100 ms
with an external resistor of 115 k(2 connected at R pin).
The POR delay prevents repeated toggling of RES even
if V)y and the INPUT voltage drops out and recovers. The
POR delay allows the microprocessor's crystal oscillator
to start and stabilize and ensures correct recognition of
the reset signal to the microprocessor.

The RES output goes active low generating the power-
down reset whenever V) falls below Vggr. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on V,yis typically 5 us.

Voltage Window

The reset output (RES) is inactive when V,y is higher
than Vger and when Vi is lower than Vygy. If Viyis less
than Vgee or Vg higher than Vg, the reset output goes
active low (see Fig. 6).

Timer Programming

The on-chip oscillator needs an external resistor Rexr
connected between the R pin and Vg (see Fig. 10). It
allows the user to adjust the power-on reset (POR)
delay, watchdog time Ty, and with this also the closed
and open time windows as well as the watchdog reset

pulse width (Typ/40).

With Rexr = 115 k(2, the typical delays are:
-Power-onresetdelay: Tpogis 100 ms

- Watchdog time: Twp is100ms

- Closed window: Tew is 80ms

- Open window: Tow is 40ms

- Watchdog reset: Tworis'2.5ms

Note the current consumption increases as the fre-
quency increases.

Watchdog Timeout Period Description

The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 4) and
is defined by two parameters, Ty, and the Open Window
Percentage (OWP).

The closed window starts just after the watchdog timer
resets and is defined by Ty = Twp — OWP (Tyyp,

The open window starts after the closed time window
finishes and lasts till Typ + OWP (Typ). The open win-
dow time is defined by Tow = 2 x OWP (Typ).

For example if Tyyp = 100 ms (actual value) and OWP =
+ 20% this means the closed window lasts during first
the 80 ms (Tcw = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Toy = 2x 0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
baseis + 10% accurate, software must use the following
formula for servicing signal TCL during the open window:
Typically Rexr x 0.87 where Rexy is in ke for Typ in ms
(the formula is valid for Reyr = 70 k(). For example, if
Rexr = 115k, then Tyyp = 100 ms + 10% and the use-
ful open window limits for software are 90 to 110 ms.

Timer Clearing and RES Action

The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period, a short watchdog RES pulse is generated which
is equal to Tyyp/40 = 2.5 ms typically (see Fig. 7).

With the open window constraint, new security is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incorrect cycle time) or too slowly
(incorrect execution), it will cause the system to be reset.
If the software is stuck in a loop which includes the rou-
tine to clear the watchdog, a conventional watchdog will
not reset the system even though the software is mal-
functioning; the V 6173 will generate a system reset
because the watchdog is cleared too quickly.

If no TCL pulse is applied before the closed and open
windows expire, RES will start to generate square waves
of period (Tew + Tow + Twor). The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-
quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-
tion “Enable - EN Output”).

The RES output must be pulled up to Vp, even if the out-
put is not used by the system (see Fig. 10).
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Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 8. On power-
up, when the voltage at V\y reaches Vgg, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no
effect until this power-on-reset delay is completed. After
the POR delay has elapsed, RES goes inactive and the
watchdog timer starts acting. If no TCL pulse occurs,
RES goes active low for a short lime Typg after each
closed and open window period. A TCL pulse coming
during the open window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Vge¢ level for longer than
typically 5 us, overrides the timer and immediately forc-
es RES active and EN inactive. Any further TCL pulse
has no effect until the next power-up sequence has com-
pleted.

Typical Application

Enable — EN Output

The system enable output, EN, is inactive always when
RES is active and remains inactive after a RES pulse
until the watchdog is serviced correctly 3 consecutive
times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with
TCL during the open window, the EN goes active low.

A maifunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controis could be energized each time reset goes inac-
tive (time allowed for the system to restart) and in this
way the electricai motors driven by the system could
function out of control. The V 6173 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cieared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).

Supply Voltage

Periphery

QWEN

1
VOD

i

100
kQ

Wcl.

FIFO

DO
D7
L

VDO !P—'—'——l

L1 4TS Voo
WR AD
‘RD RAM

L

—_

e (615 Voo

0.0 O

A/D

RD V3023
o

Y1Y2Y3

SS

-qJEN, Addr. Dec. AD |

J\/L [ Voo
D0...D7

Q

L

EN Interface

Vss

1

Fig. 10

6-75




V6173

Twp versus Temperature at 5 vV

Twp versus Rat5V
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Twp versus Rat T, = +25°C
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Two versus Vppat Ty = +70°C

Twp versus Rat T, = +70°C

10000
R=10MQ Z
,/
/f
4
/
1000 /
1000 1/
—_ R=1MQ : — 4
g Z 7
o o y.
2
[ ;_g //
g
100 100 / =
R =100 kO~ ey
74
/ il
R =10kQ
10 : 10 :
3.0 4.0 5.0 10 100 1000 10000
Voo [V] R kO
Fig. 16 Fig. 17
Two versus Vpp at T, = —40°C Twp versus R at T, = —40°C
10000 T 10000 T
R'=10 MQ: /4
7 J'
i
/
/A
1000
R=1MO:= /
1000
w
5 2 Vi
=100 = : 4
= H | /
= ! ——3V
i -t 4.5
100 55
10
R=
V4 ¢
|
1 10 { H
3.0 4.0 5.0 10 100 1000 10000
Voo [V] R[kQ]
Fig. 18 Fig. 19




V6173

Package and Ordering Information

Dimensions of DiP14 Package
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Dimensions in mm Fig. 20
Dimensions of SO14 Package
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5.g% | 1.0me — Pj 70.25 max.
i 8.75 max. 6.2 max‘~
F
10.
<
IEEEEER
T
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1.27 0.49 max. .
Dimensions in mm Fig. 21

Ordering Information

The V 6173 is available in the following packages:
Type Package
V6173 14P DIP14
V6173 14S SO14

When ordering please specify complete part number.

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/057
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H 6052

Smart Reset

Features

H Proper microprocessor restart after power up

W Processor reset at power down

B On-chip oscillator gives a typical POR of 160 ms
B Reset output working down to below 1.6 V

W No external components needed

B Very small mounting space

B TO-92 package

W SOT-223 package

W Sensitivity typically 10 us

Description

The H 6052 is a CMOS device which monitors the supply
voltage and controls the reset of the microprocessor.
Upon the supply voltage rising above Vqy oy, the reset
out&t,gwhether RES or RES, will remain active (RES =
1, RES = 0) for an additional 160 ms. This allows the
system voltage and the oscillator of the microprocessor
system to stabilize before the system becomes fully
active. When Vp,, falls below Vo the reset output
goes active (RES = 1, RES = 0).

Applications

All microprocessor and microcontroller applications
where an automatic restart of the microprocessor after
power down is required:

B white goods

B brown goods

B automotive electronics

M industrial electronics

Typical Operating Configuration

VDD
VDD
Micro-
controller
GND
GND l
Fig. 1
Pin Assignment
TO-92
View View
Flat Front Flat Front

H 6052 1 H 6052 2

12 3 1.2 3
SOT-223 ¢, 1S
z z
4 4

H 6052 1 H 6052 2

1 3 1 2 3
B
* pin 4 connected internally to pin 2 Fig. 2
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H 6052

Absolute Maximum Ratings Handling Procedures

Parameter Symbol | Conditions This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-

Voltage at Voo to GND Voo Z03Vio+ 7V 9 c ields precau

tions must be taken as for any other CMOS component.

Voltage atRES or RES Vinin GND-03V Unless otherwise specified, proper operation can only
Voltage at RES or RES Vinax Vop +0.3V occur when all terminal voltages are kept within the
Storage temperature range Tsto —65°to +150°C

supply voltage range. Unused inputs must always be
Table1 tied to a defined logic voltage level.

Stresses above these listed maximum ratings may . .
cause permanent damage to the device. Exposure be- Operating Conditions
yond specified operating conditions may affect device

reliability or cause malfunction. Parameter Symbol | Min. | Typ. |Max. [Units
Operating temperature [T, —-40 +85| °C
Positive supply voltage |Vpp 1.6 55|V

Table 2

Electrical Characteristics
Vpp = 5.0V = 10%, T, = —40 to +85°C, unless otherwise specified

Parameter Symbol | TestConditions Min. Typ. Max. Units
Supply current lop RES or RES open 80 140 nA
Supply voltage:
Power on threshold* Vrinon Ta= +25°C 3.6 4 4.4 \"
Power off threshold* Vrnorr Ta=+25°C 2.8* 3.2* 3.6* \Y
RES output high level Vou lon=2mMA Vpp —0.4 \
RES output low level Voo Vop=3.5V,lg.=2mA 0.4 \
RES output low level Vou Vpp = 1.6V, lo = 400 nA 0.4 \%
RES output low level VoL lo=4mA 0.4 \
RES output high level Vo Voo = 3.5V, loy = 1.5mA| Vpp —0.4 Y%
RES output high level Vou Voo = 1.6V, loy =80 A |Vpp—0.4 %
* Vriyon is related to Vi oee. Typically, Vi orr = Virvon — 0.8 V Table 3

Timing Characteristics
Vpp = 5V £ 10%, Tp = ~40 to +85°C, unless otherwise specified

Parameter Symbol | TestConditions Min. Typ. Max. Units

Power onreset tror 70 350 ms

Power onreset tror Ta=25C 100 160 250 ms
Table 4
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H 6052

Timing Waveforms

Logic “1”

00 I | RES
LOgiC “0” ! s 7, l _i | =t
Logic “1” I l I RES
Logic “0” ' } |
' t
Fig. 3
Block Diagram
VDD - a
T T L RES or RES
_——_>
Bandgap - Reset
Ref. = Comparator Control
0osC = Timer
GND . |
Fig. 4
Pin Description
TO-32 SOT-223
Pin | Name | Function Pin | Name | Function
1 GND Supply GND 1 GND Supply ground
2 RESor | Resetoutput (H6052 1) 2 | Voo Positive supply
RES _Resetoutput (H6052 2) 3 | RESor | Resetoutput (H6052 1)
3 | Voo Positive supply RES Resetoutput (H 6052 2)
Table 5 4 |NC No connection (pin 4 connected
internally to pin 2)
Table 6
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Typical Applications
Power On Reset

GND GND

Fig. 5
Package and Ordering Information
Dimensions of TO-92 Package Dimensions of SOT-223 Package
I —16°
Ls)
I TF*‘ 23 - %’/ [\\ o
=== 8 s7m O ‘ ol e 16° —!
) | e e
T =N
b 4.9 o ot 15.5 ros ——d  © 4 T H
w i E
© 1 2 3 42
I JE_:I 0,851
Dimensions in mm Fig. 6 4.6 max Dimensions in mm Fig. 7

Ordering Information
The H 6052 is available in the following packages:

Partnumber: Package:

H6052 1 7T0-92 Reset Output
H6052 1 SOT-223 Reset Output
H6052 2 TO-92 Reset Output

H6052 2 SOT-223 Reset Output
When ordering please specify complete part number
and package.

© 1994 EM-Microelectronic-Marin SA, 08/94, Vers. E/060




V 6300

Smart Reset

Features

M Clear microprocessor restart after power up

B Processor reset at power down

B Reset output guaranteed down to Vpp = 1 V

B Low power consumption: typ. 3 uA at Vpp = 5V
B On-chip oscillator

B No external components required

B Push-pull or Open drain output

B TO-92 and SOT-223 packages

B Pin compatible with DS 1233 A in TO-92

Description

The V 6300 monitors the supply voltage of any electronic
systems, and generates the appropriate Reset signal.
The threshold defines the minimum allowed voltage
which guarantees the good functionality of the system.

s qe level the sutnut
As long as Vpp stays upside this voltage leve!, the output

stays inactive. If Vpp drops below Vy, the output gets ac-
tive. When Vp, rises above Vyy, the output remains
active for an additional 50 ms (typ.). This allows the
system to stabilize before getting fully active. The thres-
hold voltage may be obtained in different versions: 2 V,
24V,28V,35V,4V,45V.

Applications

All microprocessor applications where an automatic re-
start is required:

B White / Brown goods

B Automotive electronics

B Industrial electronics

B Telecom systems

B Hand-held systems

Typical Operating Configuration

VDD a
; |
M
L‘ | Voo
I RES  Micro-
«Pior  processor
RES
Vss
GND
For Open drain version: — — — — — Fig. 1
Pin Assignment
TO-92 View
Flat Front
V 6300
12 3
Vop RES Vg
or
RES
SOT-223 I——\ES‘——]
4
V 6300
1 2 3
RES  Vss Voo
or__
RES Fig. 2




V 6300

Absolute Maximum Ratings

Parameter Symbol | Conditions
Voltage at Vpp to Vgg Voo -0.3Vto+10V
Min. voltage at RES or RES Vonin Vgs —0.3V
Max. voltage at RES or RES Vinax Vpp +0.3V
Storage temperature range Tsto | —65°to +150°C
Table 1

Stresses above these listed maximum ratings may
cause permanent damage to the device. Exposure be-

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range.

Operating Conditions

yond specified operating conditions may affect device | Parameter Symbol | Min. | Typ. |Max. |Units
reliability or cause malfunction. Operatingtemperature | T, -40 +85| °C
Positive supply voltage | Vpp 1 8 %
‘ Table 2
Electrical Characteristics
Ta = —40to +85°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. | Min. | Typ. | Max. | Max. | Units
at25°C at25°C
Supply current” loo Vpp=2V 1.5 2.1 3.1 pA
loo Vpp=5V 3 39 5.7 nA
Ioo Vpp =8V 5.2 6.8 10 A
Threshold voltage Viy Version:A,G,M 1.77 1.84 1.95 204 | 217 \
Vin Version: B,H,N 2.09 2.18 2.32 2.41 2.55 \
Viy Version:C, 1,0 248 | 259 [ 273 | 2.86 | 3.03 \Y
Vin Version:D, J, P 3.11 | 323 | 342 | 359 | 3.80 Vv
Viy Version: E, K, Q 355 | 3.70 | 3.88 | 4.08 | 4.32 \Y
Vin Version: F,L, R 4.05 4.22 4.42 4.67 4.95 \
Threshold hysteresis Viys 25 mV
RES Output Low Level | Vg Vop =5V, lg. =8mA 175 400 mV
VoL Vop=3V,lg.=4mA 140 300 mV
Vo Vop =1V, lo. =50 A 20 90 mvV
RES Output HighLevel | Vo Vob =5V, loy=—8mA 4.3 4.5 Y
Vou Vpp =3V, lpy=—4mA 2.3 2.6 \"
Von Voo =1V, loy = —100 nA| 850 950 mvV
Output leakage current? | | gax Vpp =8V 0.05 1 uA
" RES or RES open Table 3
2) Only for Open drain versions
Timing Characteristics
Vpp = 5V, Tp = —40 to +85°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Power on Reset time teor 25 50 75 ms
Sensitivity® tsen forVpp=5Vto3Vin5us 20 0.8ty us
Reaction time® tp forVpp=5Vto3Vin5us 22 75 150 us
3 Tested on versions with Vy,; higher than 3 V Table 4




V 6300

Timing Waveforms

Voo A

Vu |

1V | |
1 I toom D D teorn o
L H u1n I L :
ogic | | | -
L) S— I
Logic “0” L/ /[ J L L >
| | | | t
el v ) S
Logic “0” / //////: { : ! >
! Fig. 3
Block Diagram
Voo
Voltage X
Reference \K ‘Reset
"1 Logic
+/1 9 RES or RES
Timer
Y
Oscillator
Vss l
Fig. 4
Pin Description
TO-92 SOT-223
Pin | Name Function Pin | Name Function
1 Voo Positive Supply 1 RESorRES | Resetoutput
2 | RESorRES | Resetoutput 2 Vss Supply ground
3 | Vss Supply ground 3 Vop Positive Supply
Table 5 4* | Vgg Supply ground
* Internally connected to pin 2 Table 6
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Package and Ordering Information

Dimensions of TO-92 Package Dimensions of SOT-223 Package
o
¥ = t
H
3 KL
t - il
ft— 4.9 max —oott———15.5 max ——] l: | H m
: | Aloss
e
4.6 max
Dimensions in mm Fig. 6 Dimensions in mm Fig. 7

Ordering Information

The V 6300 is available with Push-pull or Open drain out-
put stage and Reset active low or high.

Ordering form: V6300 <version letter> <packaging>  Version letter definition

Example: Smart reset with: - geset act}ve low Output stage Threshold Voltage V]
- Open drain output
- 2.8 V threshold 20/24|28|35]| 4 |45
- TO-92 package Push-pull, Reset activelow | A* | B* | C* [ D* | E* | F*
V 6300 O TO-92 Push-pull, Reset active high| G: H: [ K: L‘:
When ordering, please specify the complete part num- [ Opendrain, Resetactivelow| M | N O |P |Q'|R

ber. * and Chip form, on request Table 7

© 1994 EM Microelectronic-Marin SA, 09/94, Vers. A/069




V 6310

Smart Reset

Features

W Voltage Window monitoring

W Clear microprocessor restart after power up

B Processor reset at power down

W Reset output guaranteed down to Vpp = 1V

B Low power consumption: typ. 3 uA atVpp =5V
B On-chip oscillator

B No external components required

B Push-pull or Open drain output

B TO-92 and SOT-223 packages

B Pin compatible with DS 1233 Ain TO-92

Description

The V 6310 monitors the supply voltage of any electronic
systems, and generates the appropriate Reset signal.
The gap between the two thresholds defines the allowed
voltage range. As long as Vpp stays inside this voltage
window, the output stays inactive. If Vp, drops below
Vrhiow OF fises above Vrungn, the output gets active.
When Vpp enters into the allowed range, the output
remains active for an additional 50 ms (typ.). This allows
the system to stabilize before getting fully active. The
lower threshold voltage may be obtained in different ver-
sions:

20Vto6V

24Vto6V

28Vto6V

3.5Vto6V

40Vto6V

45Vto6V

Applications

‘Any microprocessor application where an automatic re-
start is required:

W White / Brown goods

B Automotive electronics

W Industrial electronics

B Telecom systems

W Hand-held systems

Typical Operating Configuration

Voo
RES  Micro-
or processor
RES
VSS
For Open drain version: — — — — — Fig. 1
Pin Assignment
TO-92 View
Flat Front
V6310
1 2 3
Voo RES Vg
or
RES
SOT-223 ’—Vssj
4
V6310
1 2 3
RES Vss Voo
or
RES Fig. 2




V6310

Absolute Maximum Ratings

Handling Procedures

Parameter Symbol | Conditions This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
“VA‘,)"aQ? atVop t'gé/ S RES xDD ”0\'/3 v t%+ 1\/0 V1 tions must be taken as for any other CMOS component.
M|n.vo tlage at FiEsSm RES min VSS_ .3V Unless otherwise specified, proper operation can only
S ax. voltage at or T"‘ax oo +0.3 " occur when all terminal voltages are kept within the
torage temperature range sto | —65°to +150°C supply voltage range.
Table 1
Stresses above these listed maximum ratings may Operating Conditions
cause permanent damage to the device. Exposure be- - -
yond specified operating conditions may affect device | Parameter Symbol | Min. | Typ. |Max. |Units
reliability or cause malfunction. Operating temperature | Tj -40 +85| °C
Positive supply voltage | Vpp 1 8 Vv
Table 2
Electrical Characteristics
Ta = —40to +85°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. | Min. | Typ. | Max. | Max. | Units
at25°C at25°C
Supply current” [ Vpp =2V 1.5 2.1 3.1 nA
loo Vpp =5V 3 3.9 5.7 nA
lop Vpp =8V 5.2 6.8 10 nA
Threshold Low Voltage | Vriyiow Version: A,G,M 1.77 1.84 1.95 204 | 217 \%
VHiow Version:B,H, N 2.09 | 2.18 2.32 2.41 2.55 \%
Vitiow Version: C, 1,0 248 | 259 | 273 | 2.86 | 3.03 \
ViHiow Version: D, J, P 3.11 | 323 | 342 | 359 | 3.80 "
VHiow Version: E, K, Q 3.55 3.70 3.88 4.08 4.32 \%
THiow Version:F,L,R 4.05 422 | 4.42 467 | 4.95 \%
Threshold High Voltage | Vrunign 5.58 5.79 6.10 6.42 6.82 \Y
Threshold hysteresis Vhys 25 mV
RES OutputLow Level | Vo Voo =5V, lg. =8mA 175 400 mV
VoL Vop =3V, lo. =4mA 140 300 mV
Voo Vpp =1V, loL =50 uA 20 90 mV
RES Output HighLevel | Voy Vpp=5V,loy=—-8mA 4.3 45 \
Vou Vop =3V, loy=—4mA 23 2.6 \"
Vou Vpp=1V,loy=—100A| 850 950 mv
Outputleakage current? | I ax Vpp =8V 0.05 1 A
" RES or RES open Table 3
2) Only for Open drain versions
Timing Characteristics
Vpp = 5V, T4 = —40 to +85°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Power on Resettime tror 25 50 75 ms
Sensitivity around Vyyhign tsennign | forVpp=5Vto7Vin5us 18 0.8 - tanigh us
Sensitivity around Vo’ tsenow | fOr Vpp=5Vto3Vin5us 20 0.8 - triow us
Reaction time around Vrynign | tanign forVpp=5Vto7Vin5us 20 55 90 us
Reaction time around Vryow® | triow forVpp =5Vto3Vin5us 22 75 150 us
3 Tested on versions with V0, higher than 3 V Table 4




V6310

Timing Waveforms

t
t SENlow
Voo A SENhigh
Vg — — —— 44— _A_f___ Lo
Vidow4 ———— L - Yo T — 1 — N\
| | | |
| | | |
| | | |
| | | |
wili-——~—-Jf-4-----—t+r---—-—-4-———- —A— - t
—+ - t t — >
l troR l tanigh I tror I | tRiow
Logic “1” | —] " f——s! | ——
| | T | t f
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Logic “0 / . ! L o
T T T T T T >
aqn | I l I Lol t
Logic “1 g | | ; | -
(it | | A
Logic “0” ] | 1 | ] L >
' ' ' ' rod t  Fig.3
Block Diagram
Voo )
Voltage ¥
+
Reference { Reset
Logic
L3 RES or RES
—r’ Timer
— '
Oscillator
Vss l
Fig. 4
Pin Description
TO-92 SQT-223
Pin | Name Function Pin | Name Function
1 | Voo Positive Supply ] RESorRES | Resetoutput
2 [ RESorRES | Resetoutput 2 | Vg Supply ground
3 | Vss Supply ground 3 | Voo Positive Supply
Table 5 4* | Vgs Supply ground
* Internally connected to pin 2 Table 6
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Package and Ordering Information
Dimensions of TO-92 Package

Dimensions of SOT-223 Package

—
3!
re—1.3 ¢

(-39
1
0.5 01w e

b oss!

! ‘max |

e ——
4.6 max

- 16"
/

Dimensions in mm Fig. 6 Dimensions in mm Fig.7
Ordering Information
The V 6310 is available with Push-pull or Open drain out-
put stage and Reset active low or high.
Ordering form: V6310 <version letter> <packaging> Version letter definition
Example: Smart reset with: ) gzz?\tgg;:iﬁgut Output stage Threshold Voltage [V]
2.8 V threshold 2.0[24]|2.8(35]| 4 |45
- TO-92 package Push-pull, Resetactivelow | A* | B* | C* | D* | E* | F*
V 6310 O TO-92 Push-pull, Resetactive high| G* | H* | I* | J* | K* | L*
. : * * * * *
When ordering, please specify the complete part num- Open drain, Resetactivelow| M™ [N" | O [P” | Q" | R
ber. * and Chip form, on request Table 7

© 1994 EM Microelectronic-Marin SA, 09/94, Vers. A/054




V 6320

Smart Reset

Features Typical Operating Configuration

B Clear microprocessor restart after power up
B Processor reset at power down

B Reset output guaranteed down to Vpp = 1V Voo
B Low power consumption: typ. 3 uA at Vpp =5V
B On-chip oscillator

B No external components required

B Push-pull or Open drain output

B TO-92 package

B Pin compatible with MC 33064

[

VDD
RES Micro-

or  processor
RES

VSS

Description

The V 6320 monitors the supply voltage of any electronic
systems, and generates the appropriate Reset signal.
The threshold defines the minimum allowed voltage
which guarantees the good functionality of the system.
As long as Vpp stays upside this voltage level, the output
stays inactive. If Vpp drops below Vqy, the output gets : :

active. When Vp, rises above Vqy,, the output remains Pin Assngnment
active for an additional 50 ms (typ.). This allows the
system to stabilize before getting fully active. The thres- TO-92
hold voltage may be obtained in different versions: 2 V,

For Open drain version: — — — — — — Fig. 1

24V,28V,35V,4V,45V. H;‘g‘:;m
Applications V 6320
All microprocessor applications where an automatic re- 1.2 3

start is required:

B White / Brown goods
B Automotive electronics
B Industrial electronics
M Telecom systems

B Hand-held systems

RES Voo Vs
or

Fig. 2




V 6320

Absolute Maximum Ratings

Parameter Symbol [ Conditions
Voltage at Vppto Vs Vop | -03Vto+10V
Min. voltage at RES or RES Viin Vgg—0.3V
Max. voltage at RES or RES Vinax Vpp +0.3V
Storage temperature range Tsto | —65°to +150°C
Table 1

Stresses above these listed maximum ratings may
cause permanent damage to the device. Exposure be-

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range.

Operating Conditions

yond specified operating conditions may affect device | Parameter Symbol | Min. | Typ. | Max. |Units
reliability or cause malfunction. Operating temperature | T, —-40 +85| °C
Positive supply voltage | Vpp 1 8 '
Table 2
Electrical Characteristics
Ta = —40 to +85°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. | Min. | Typ. | Max. | Max. | Units
at25°C at25°C
Supply current” loo Vpp =2V 1.5 2.1 3.1 nA
Ioo Voo =5V 3 39 5.7 uA
loo Vop =8V 5.2 6.8 10 nA
Threshold voltage Viy Version: A, G, M 177 | 1.84 | 1.95 | 2.04 | 217 \"
Vi Version:B,H, N 209 | 218 | 232 | 241 2.55 \
Vi Version:C, 1,0 248 | 259 | 273 | 286 | 3.03 Vv
Viy Version: D, J, P 3.11 323 | 342 | 3.59 | 3.80 v
Vin Version: E, K, Q 355 | 3.70 | 3.88 | 4.08 | 4.32 "
Vin Version:F,L,R 405 | 422 | 442 467 | 4.95 \Y
Threshold hysteresis Vs 25 mV
RES Output Low Level | Vg, Vpp=5V,lo.=8mA 175 400 mV
VoL Voo =3V, lo = 4mA 140 300 | mv
Voo Vpp =1V, lo. =50 uA 20 90 mV
RES Output High Level | Vo Voo =5V, lop = —8mA 4.3 4.5 \Y
Von Voo =3V, loy = —4mA 23 26 Vv
Vou Vop =1V, oy = —100 uA| 850 950 mV
Output leakage current? | 1 gax Vpp =8V 0.05 1 uA
Y RES or RES open Table 3
2) Only for Open drain versions
Timing Characteristics
Vpp = 5V, Tp = —40 to +85°C, unless otherwise specified
Parameter Symbol [ TestConditions Min. Typ. Max. Units
Power on Reset time tror 25 50 75 ms
Sensitivity® tsen forVpp=5Vto3Vin5us 20 0.8ty us
Reaction time® tr forVpp=5Vto3Vin5us 22 75 150 us
3 Tested on versions with Vy, higher than 3 V Table 4
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|
| | teon ta tror
Logic “1” ! A 1
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RES
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Logic “1” | : : : RES
RO 111 1,
! Fig. 3
Block Diagram
VDD
AN
Voltage
[H Reference g BN Reset
Logic >
[ 29 |REsorRES
Timer
A
Oscillator
Vss |
Fig. 4
Pin Description
TO-92
Pin | Name Function
1 RESorRES Reset output
2 | Voo Positive Supply
3 | Vss Supply ground
Table 5




®

V 6320

Package and Ordering Information
Dimensions of TO-92 Package

Dimensions in mm

N
o
+
0.5 max. — ‘c_a
b . = Y — .
H >
; £
=) o~ 3
|
> |
1.5 max. ~>‘ e L ’
3.9 max. ' 4.9 max. T 15.5 max. o ?rr
L
o

Fig. 6

Ordering Information
The V 6320 is available with Push-pull or Open drain out-
put stage and Reset active low or high.
Ordering form: V6320 <version letter> <packaging>
Example: Smart reset with: - Reset active low
- Open drain output
-4.5V threshold
- TO-92 package
V 6320 R TO-92
When ordering, please specify the complete part num-
ber.

Version letter definition

Output stage

Threshold Voltage [V]
20(24)|28|35| 4 |45

Push-pull, Reset active low

A* | B* cC*|{D*|E* | F*

Push-pull, Resetactive highf G* | H* | I* | J* | K* | L*
Opendrain, Resetactivelow| M* | N* |O* |P | Q* | R

* and Chip form, on request

Table 6

© 1994 EM Microelectronic-Marin SA, 09/94. Vers. A/070




V 6330

Smart Reset

Features Typical Operating Configuration

M Voltage Window monitoring

B Clear microprocessor restart after power up
B Processor reset at power down Voo
B Reset output guaranteed down to Vpp = 1V !
M Low power consumption: typ. 3 A at Vpp = 5V
B On-chip oscillator

M No external components required

M Push-pull or Open drain output

B TO-92 package

B Pin compatible with MC 33064

|

Voo
RES  Micro-

or__ processor
RES

Vss

Description

The V 6330 monitors the supply voltage of any electronic
systems, and generates the appropriate Reset signal.
The gap between the two thresholds defines the allowed
voltage range. As long as Vpp stays inside this voltage
window, the output stays inactive. If Vpp drops below Pin Assignment
Vrhiow OF rises above Vryyngn, the output gets active.
When Vpp enters into the allowed range, the output
remains active for an additional 50 ms (typ.). This allows
the system to stabilize before getting fully active. The | T0-92
lower threshold voltage may be obtained in different ver-
sions:

20Vto6V

24Vto6V Ve

28Vto6V 1 2 3

35Vto6V

40Vto6V

45Vto6V

For Open drain version: — — — — — Fig. 1

View
Flat Front

Applications

Any microprocessor application where an automatic re-
start is required:

# White / Brown goods

W Automotive electronics RES Voo Vss
B Industrial electronics RES

W Telecom systems Fig. 2
B Hand-held systems




V 6330

Absolute Maximum Ratings

Parameter Symbol | Conditions
Voltage at Vppto Vgg Voo -0.3Vto+10V
Min. voltage at RES or RES Vain Vs —0.3V
Max. voltage at RES or RES Vinax Voo +0.3V
Storage temperature range Tsto | —65°to +150°C
Table 1

Stresses above these listed maximum ratings may

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range.

Operating Conditions

cause permanent damage to the device. Exposure be- - ~
yond specified operating conditions may affect device | Parameter Symbol| Min. | Typ. | Max. |Units
reliability or cause malifunction. Operating temperature | T, -40 +85| °C
Positive supply voltage | Vpp 1 8 \'
Table 2
Electrical Characteristics
Ta = —40to +85°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. | Min. | Typ. | Max. | Max. | Units
at25°C at25°C
Supply current” loo Vpp =2V 1.5 2.1 3.1 HA
Ioo Vpp =5V 3 3.9 57 A
loo Vpp =8V 5.2 6.8 10 uA
Threshold Low Voltage | Vrhow Version:A,G,M 1.77 1.84 195 | 204 | 217 Vv
VHiow Version:B,H,N 2.09 2.18 2.32 2.41 255 \Y
VHiow Version:C, 1,0 248 | 259 | 273 | 2.86 | 3.03 Vv
Vinow | Version:D, J, P 3.11 | 323 | 342 | 359 | 3.80 %
THow | Version:E,K,Q 355 | 370 | 3.88 | 4.08 | 4.32 Y%
THiow Version:F,L, R 4.05 | 422 | 442 | 467 | 495 \
Threshold High Voltage | Vriingn 558 | 579 | 6.10 | 6.42 | 6.82 v
Threshold hysteresis Vivs 25 mV
RES Output Low Level | Vo Vop=5V,lo. =8mA 175 400 mV
Voo Vpp =3V, lg, = 4mA 140 300 | mv
Voo Voo =1V, lo. =50 uA 20 90 mV
RES Output High Level | Vou Vpp=5V,loy=—-8mA 4.3 4.5 \%
Vou Vop =3V, lop=—4mA 2.3 26 Vv
Vou Voo =1V, loy=—100«A| 850 950 mV
Output leakage current? | I gax Vpp =8V 0.05 1 uA
" RES or RES open Table 3
2 Only for Open drain versions
Timing Characteristics
Vpp = 5V, Tp = —40 to +85°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. Typ. Max. Units
Power on Resettime tror 25 50 75 ms
Sensitivity around Vyypign tsennigh forVpp=5Vto7Vin5us 18 0.8 - tangn us
Sensitivity around Voo’ tseniow forVpp=5Vto3Vin5us 20 0.8 - trigw us
Reaction time around Vyynign | tanigh forVpp=5Vto7Vin5us 20 55 90 us
Reaction time around Vryow” | taiow forVpp =5Vto3Vin5us 22 75 150 us
3 Tested on versions with V0, higher than 3 V Table 4




V 6330

Timing Waveforms

t
t . SEN low
Voo A SENhigh ——
Vhnigh 1
VTHlow" l— I —
| |
| |
| |
—A= - t
T t —+ >
l ! I [ tRiow
Logic “1” PN | bt
I T | f t
Logic “0” i ! | Lo RES
gic “0 . ! . . ~
v 1 I T i Vt
g I I I I
Logic “1 | | } | -
. ) ‘ .
Logic “0” { | L L | 1| >
' ' ' bt ' Fig.3
Block Diagram
VDD _
- AN
Voltage T ¥
Reference + Reset
Logic >
g M RES or RES
r Timer
> K
Oscillator
Vss 1
Fig. 4
Pin Description
TO 92
Pin | Name Function
1 | RESorRES | Resetoutput
2 Voo Positive Supply
3 | Vss Supply ground

Table 5




V 6330

Package and Ordering Information
Dimensions of TO-92 Package

0.5 max. —

3.9 max.

1.5 max. —»

3.9 max. 4.9 max. 15.5 max. O+-
w0
o
Dimensions in mm Fig. 6
Ordering Information
The V 6330 is available with Push-pull or Open drain out-
put stage and Reset active low or high.
Ordering form: V6330 <version letter> <packaging>  Version letter definition
Example: Smart reset with: - Reset actjve low Output stage Threshold Voltage [V]
- Open drain output 20(24]28135 94 45
- 3.5 V threshold - . - . -
- TO-92 package Push-pull, Resetactivelow | A* | B* | C* | D* | E* | F*
V 6330 P TO-92 Push-pull, Resetactive high| G* | H* | I* | J* [ K* | L*
. . Opendrain, Resetactivelow| M* [ N* [O* [P | Q* [ R*
When ordering, please specify the complete part num-
ber. * and Chip form, on request Table 6

'© 1994 EM Microelectronic-Marin SA, 09/94, Vers. A/071
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A 6130

Regulator & Watchdog

Features

W Highly accurate 5 V, 100 mA guaranteed output

B Low dropout voltage, typically 250 mV at 100 mA

W Low quiescent current, typically 155 uA

M Standby mode, maximum current 240 nA (without
load on OUTPUT)

M Unregulated DC input can withstand —20 V reverse
battery and +60 V power transients

M Fully operational for unregulated DC input voltage
up to 26 V and regulated output voltage downto 3.0 V

W Reset output guaranteed for regulated output voltage
downto 1.2V

W No reverse output current

W Very low temperature coefficient for the regulated output

M Current limiting

W Comparator for voltage monitoring, reset threshold 1.17V

B + 1.5% voltage threshold tolerance at 25°C

B + 3% voltage threshold tolerance from —40to +70°C

B Programmable reset voltage monitoring

B Programmable power on reset (POR) delay

M Watchdog with programmable time windows guarant-
ees a minimum time and a maximum time between
software clearing of the watchdog

B Time base accuracy +10%

B System enable output offers added security

B TTL/CMOS compatible

B —40°C to +70°C temperature range

M DIP8 and SO8 packages

Description

The A 6130 offers a high level of integration by combin-
ing voltage regulation, voltage monitoring and software
monitoring in an 8 lead package. The voltage regulator
has a low dropout voltage (typ. 250 mV at 100 mA) and
a low quiescent current (155 uA). The quiescent current
increases only slightly in dropout prolonging battery life.
Built-in protection includes a positive transient absorber
for up to 60 V (load dump) and the ability to survive an
unregulated input voltage transient of —20 V (reverse
battery). The input may be connected to ground or a
reverse voltage without reverse current flow from the
output to the input. A comparator monitors the voltage
applied at the V,y input comparing it with an internal
1.17 Vreference. The power-on reset function is initializ-
ed after V) reaches 1.17 V and takes the reset output
inactive after Tpor depending of external resistance. The
reset output goes active low when the V) voltage is less
than 1.17 V. The RES and EN outputs are guaranteed to
be in a correct state for a regulated output voltage as low
as 1.2 V. The watchdog function monitors software cycle

time and execution. If software clears the watchdog too
quickly (incorrect cycle time) or too slowly (incorrect
execution) it will cause the system to be reset. The
system enable output prevents critical control functions
being activated until software has successfully cleared
the watchdog three times. Such a security could be used
to prevent motor controls being energized on repeated
resets of a faulty system.

Applications

M Industrial electronics

M Cellular telephones

M Security systems

B Battery powered products

W High efficiency linear power supplies

Typical Operating Configuration

Unregulated
Voltage

—4

Fig. 1
Pin Assignment
DIP8/S08
EN (] ® 0 Vi
ES [] IR
A 6130
TCL [ ] ouTPUT
Vss [ INPUT
Fig. 2
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A 6130

Absolute Maximum Ratings

Operating Conditions

Parameter Symbol| Conditions Parameter Symbol| Min. | Typ. | Max. (Units
Continuous voltage at INPUT Operating junction
toVss Vineur | —0.3t0 +30V temperature T, —-40 +70 | °C
Transients on INPUT for INPUT voltage " Vieur | 3.36 26 v
t< 100 ms and duty cycle 1% Virans | —20to +60V OUTPUT voltage "'? Voureur | 3.0 Vv
Max. voltage at any signal pin Vuwax  |OUTPUT+0.3V RES&ENguaranteed® |Voymeyr | 1.2 \Y
Min. voltage atany signal pin Vi Vss —0.3V OUTPUT current® loutput 100 | mA
Storage temperature Tsto -65to +150°C Comparator input
Electrostatic discharge max. to N voltage Vin 0 Voureur] V
MIL-STD-883C method 3015 Vsmax 1000V RC-oscillator
Max. soldering conditions Tsmax 250°Cx10s programming R 10 1000 | kQ
Table 1 Thermal resistance Jrom
junction to ambient®
Stresses above these listed maximum ratings may ~DIP8 Rigal 105 |°C/W
cause permanent damage to the device. Exposure be- - 508 Ring-a) 160 | °C/W
yond specified operating conditions may affect device
reliability or cause malfunction. Table 2

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range. Unused inputs must always be
tied to a defined logic voltage level.

Full operation guaranteed. To achieve the load regulation spe-
cified in Table 3 a 22 uF capacitor or greater is required on the
INPUT, see Fig. 8. The 22 uF must have an effective resis-
tance = 5 () and a resonant frequency above 500 kHz.

A 10 uF load capacitor and a 100 nF decoupling capacitor are
required on the regulator OUTPUT for stability. The 10 uF must
have an effective series resistance of = 5 () and aresonant fre-
quency above 500 kHz.

RES must be pulled up externally to Voyrpyr €ven if it is unus-
ed. (Note: RES and EN are used as inputs by EM test.)

The OUTPUT current will not apply for all possible combina-
tions of input voltage and output current. Combinations that
would require the A 6130 to work above the maximum junction
temperature (70°C) must be avoided.

The thermal resistance specified assumes the package is sol-
dered to a PCB.

L]

3)

a)

5)




A 6130

Electrical Characteristics
Vineut = 6.0V, C_ = 10 uF + 100 nF, Cyypyr = 22 uF, T, = —40 to +70°C, unless otherwise specified

Parameter Symbol | TestConditions Min. Typ. Max. Unit
Supply currentin standby mode lsg Rexr = don'tcare, TCL = Voyreyr,
Viy=0V, I =100 xA 240 pA
Supply current ! lss Rexr = 100k, I/Ps at Voyreyr,
O/Ps 1 MQto Voyrpyr, I = 100 wA 155 300 HA
Supply current ! lss Rexr = 100k, I/Ps at Vorpur,
O/Ps 1MQto Voyrpyr, I = 100mA 1.7 4.2 mA
Output voltage Vourpur | L= 100 A 4.88 5.12 \Y
Output voltage Vourpur | 100 pA <1, <100 mA,
-40°C=T,<70°C 4.85 5.15 \Y
Output voltage temperature
coefficient ? Vingeoets 50 180 ppm/°C
Line regulation® Vine BV <Vppur=26V,l, =1mA,
T,=70°C 0.2 0.5 %
Load regulation ¥ A 100 A =< I, < 100mA 0.2 0.6 %
Dropout voltage * Vororout | I =100 uA 40 170 mv
Dropout voltage Vororout | I = 100mA 420 mV
Dropout supply current lss Vineur = 4.5V, I = 100 uA,
Rexr = 100k, O/Ps 1 MQto
Voureur IPs at Voyrpyr 300 560 uA
Thermal regulation® Vi T,=25°C, |, =50mA,
Vineur =26V, T=10ms 0.05 0.25 % /W
Current limit I max OUTPUT tiedto Vsg 450 mA
OUTPUT noise, 10Hzto 100kHz | Vnoise 200 nVrms
3.0 = Voyrpyr = 5.5V, I = 100 uA, G| = 10 uF + 100 nF, Cp\pyr = 22 uF, T; = —40 to +70°C, unless otherwise specified
RESand EN
Output Low Voltage Vou Voureutr = 4.5V, lo, =20 mA 0.4 Y
Voo Vourpur = 4.5V, lg. =8mA 0.2 0.4 v
Voo Voureur = 2.0V, lg. =4mA 0.2 0.4 \Y
VoL Voureur = 1.2V, lo, = 0.5mA 0.06 0.2 v
EN
Output High Voltage Vou Vourpur = 4.5V, loy = —1mA 35 4.1 \Y
Vou Voureur = 2.0V, loq = =100 uA 1.8 19 \Y
Vou Vourpur = 1.2V, oy = —30 nA 1.0 1.1 \Y
TCLandV,y,
TCLInput Low Level Vi Vss 0.8 v
TCLInput High Level Vi 2.0 Vouteut v
Leakage current TCLinput I Ves =< Vrer = Voureur 0.05 1 uA
V\yinputresistance Ruin 100 MQ
Comparator reference ®7 VRer T,=25C 1.148 1.170 1.200 \
Viaer -20°C=T,<70°C 1123 1.218 Vv
Vier 1123 1.222 v
Comparator hysteresis 7 Viuy 2 mV
Table 3

If INPUT is connected to Vgg, no reverse current will flow from the OUTPUT to the INPUT, however the supply

current specified will be sank by the OUTPUT to supply the A 6130.

The OUTPUT voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.
Regulation is measured at constant junction temperature using pulse testing with a low duty cycle. Changes in OUTPUT voltage due
to heating effects are covered in the specification for thermal regulation.

The dropout voltage is defined as the INPUT to OUTPUT voltage differential at which the OUTPUT voltage drops 100 mV below its
nominal measured at a 1 V differential.

Thermal regulation is defined as the change in OUTPUT voltage at a time T after a change in power dissipation is applied, excluding
load or line regulation effects.

6 The comparator and the voltage regulator have separate voltage references (see “Block Diagram” Fig. 7).

7 The comparator reference is the power-down reset threshold. The power-on reset threshold equals the comparator reference voltage
plus the comparator hysteresis (see Fig. 4).

2)
3)

&

e
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A 6130

Timing Characteristics
Vineur = 6.0V, I =100 uA, C = 10 uF + 100 nF, Cjnpyr = 22 uF, T, = —40to +70°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCLto Output Pins Toibo 250 500 ns
V)y sensitivity Tsen 1 5 20 us
Logic Transition Times on all Output Pins | T1g Load 10k(2, 50 pF 30 100 ns
Power-on Reset delay Tror Rexr = 115k, 1% 90 100 110 ms
Watchdog Time Two Rexr = 115kQ, £1% 90 100 110 ms
Open Window Percentage OowP +0.2Twp
Closed Window Time Tew 0.8Two

Tew Rexr = 115k, +1% 72 80 88 ms
Open Window Time Tow 0.4Twp

Tow Rexr = 115k, £1% 36 40 44 ms
Watchdog Reset Pulse Twor Two/40

Twor Rexr = 115kQ, 1% 2.5 ms
Teu Input Pulse Width TroL 150 ns

Table 4

Timing Waveforms

Watchdog Timeout Period
- Two = Tegg o Condition:
Rexr = 115 k(2
-OWP +OWP e = 115
-20% _ | _+20%
//// ' ////// / )
Watchdog |« Tew - closed window -l Tow - open window -
timer reset t[ms]
80 100 120 o
Fig. 3
Voltage Monitoring
VIN A
Vi Conditions:
* {_ Vourpur =3V
VRer + No timeout
TSEN
Tsen Tsen Tsen
— | |-— |-— —
- TPOR TPOF(
RES m
Fig. 4
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Timer Reaction

Conditions: V,y > Vgge after power-up sequence
Tew gTOW:\Tcw TewtTow Tew+Tow -»{TOWH— Tew Tow+Tow ‘
1 1 1 1 | |
TCL 1 I ]
Trol 11
i L ! | ! I
RES L ! |
|
I O T T s T O S |
0ol at___v | il to I I
| | i ! L H N N A |
I S T L SR £ I AR 2 LI
3 correct TCL services  Timeout
— ENgoes active low
o - Watchdog timer reset Fig. 5
Combined Voltage and Timer Reaction
Vin A
v, ./ ) Condition:
REF 7} | Vourpur =3V
|
: i
! |
|
1 Teor=Twp NTowM_ Tew :
! 1 1| | L | |
TCL : ITCW+TOW: U | I
! 1 | | 1
! | | | | |
1 | | | I | l____
RES| B N S R T
ENY I ! 1 T [ |
i s S T S T S S S
oL 3 correct TCL service
o - Watchdog timer reset too earty ~ EN'goes active low Fig. 6
Block Diagram
Voltage
INPUT .——m OUTPUT
Elnk
logic
9
reference
Volt Veer Comparator Reset BES ,_f—°
ref?ar:rg\ge - control _‘ﬁ
VIN +,
Open drain
[ output RES
R Oscillator 4_1'-1?”;
with intern. C
TCC Fig. 7




A 6130

Pin Description

Pin | Name Function
EN Push-pull active low enable output
RES Open drain active low reset output.
RES must be pulled up to Voyrpyr
evenifunused
3 |TCL Watchdog timer clear input signal
4 | Vgs GND terminal
5 | INPUT | Voltage regulatorinput
6 | OUTPUT| Voltage regulator output
7 |R Rexrinput for RC oscillator tuning
8 | Vi Voltage comparator input

Table 5

Functional Description

Voltage Regulator

The A6130 hasa5V * 2%, 100 mA, low dropout volt-
age regulator. The low supply current (typ. 155 uA) mak-
es the A 6130 particularly suited to automotive systems
then remain energized 24 hours aday. The input voltage
range is 3.36 V to 26 V for operation and the input protec-
tion includes both reverse battery (negative transients
up to 20 V below ground) and load dump (positive tran-
sients up to 60 V). There is no reverse current flow from
the OUTPUT to the INPUT when the INPUT equals Vss.
This feature is important for systems which need to
implement (with capacitance) a minimum power supply
hold-up time in the event of power failure. To achieve
good load regulation a 22 uF capacitor (or greater) is
needed on the INPUT (see Fig. 8). Tantalum or alumi-
nium electrolytics are adequate for the 22 uF capacitor;
film types will work but are relatively expensive. Many
aluminium electrolytics have electrolytes that freeze at
about —30°C, so tantalums are recommended for opera-
tion below —25°C. The important parameters of the
22 uF capacitor are an effective series resistance of
= 5 ) and a resonant frequency above 500 kHz.

A 10 uF capacitor (or greater) and a 100 nF capacitor are
required on the OUTPUT to prevent oscillations due to
instability. The specification of the 10 uF capacitor is as
per the 22 uF capacitor on the INPUT (see previous
paragraph).

The A 6130 will remain stable and in regulation with no
external load and the dropout voltage is typically con-
stant as the input voltage fall to below its minimum level
(see Table 2). These features are especially important in
CMOS RAM keep-alive applications.

Care must be taken not to exceed the maximum junction
temperature (+70°C). The power dissipation within the
A 6130 is given by the formula:

ProraL = (Vineut — Vouteur) * loutpur + (Vineut) * Iss

The maximum continuous power dissipation at a given
temperature can be calculated using the formula:
Pmax = (70°C — Ta)/ R(h(j»a)

where Ry, ., is the thermal resistance from the junction
to the ambient and is specified in Table 2. Note the Ry .,
givenin Table 2 assumes that the package is soldered to
a PCB. The above formula for maximum power dissipa-
tion assumes a constant load (ie. = 100 s). The transient
thermal resistance for a single pulse is much lower than
the continuous value. For example the A 6130 in DIP8
package will have an effective thermal resistance from
the junction to the ambient of about 10°C/W for a single
100 ms pulse.

Vix Monitoring

The power-on reset and the power-down reset are gene-
rated as a response to the external voltage level on the
Vv input. The external voltage level is typically obtained
from a voltage divider as shown in Fig. 8. The user uses
the external voltage divider to set the desired threshold
level for power-on reset and power-down reset in his
system. The internal comparator reference voltage is
typically 1.17 V.

At power-up the reset output (RES) is held low (see Fig.
4). After INPUT reaches 3.36 V (and so OUTPUT reach-
es at least 3 V) and V| becomes greater than Vggg, the
RES output is held low for an additional power-on-reset
(POR) delay which is equal to the watchdog time Typ
(typically 100 ms with an external resistor of 115 k(2 con-
nected at R pin). The POR delay prevents repeated
toggling of RES even if V,y and the INPUT voltage drops
out and recovers. The POR delay allows the micropro-
cessor’s crystal oscillator time to start and stabilize and
ensures correct recognition of the reset signal to the
microprocessor.

The RES output goes active low generating the power-
down reset whenever V falls below Vgee. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on Vy is typically 5 us.

Timer Programming

‘The on-chip oscillator with an external resistor Rgxy con-
nected between the R pin and Vgg (see Fig. 8) allows the
user to adjust the power-on reset (POR) delay, watch-
dog time Tp and with this also the closed and open time
windows as well as the watchdog reset pulse width
(Two/40).

With Rexr = 115 k() typical values are:

- Power-onresetdelay: Tppgis 100ms

- Watchdog time: Twp is100ms
- Closed window: Tew is 80ms
- Open window: Tow is 40ms
- Watchdog reset: Tworis 2.5ms

Note the current consumption increases as the fre-
quency increases.
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Watchdog Timeout Period Description

The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 3) and
is defined by two parameters, Ty and the Open Window
Percentage (OWP).

The closed window starts just after the watchdog timer
resets and is defined by Tcw = Twp — OWP(Twyp).

The open window starts after the closed time window fi-
nishes and lasts till Typ + OWP(Twp). The open window
time is defined by Tow = 2 x OWP{Twp).

For example if Tyyp = 100 ms (actual value) and OWP =
+ 20% this means the closed window lasts during first
the 80 ms (Tew = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Tow = 2x 0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
baseis + 10% accurate, software must use the following
formula for servicing signal TCL during the open window:
Typically Rexr X 0.87 where Rexy is in k() for Typ in ms
(the formula is valid for Rgxr = 70 k(). For example, if
Rexr = 115kQ then Tyyp = 100 ms =10% and the useful
open window limits for software are 90 to 110 ms.

Timer Clearing and RES Action

The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period a short watchdog RES pulse is generated whichis
_/An =25ms hmmall\l (see Fln R\

..... Yy \see

equal to Ty,

With the open window constralnt new secunty is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incorrect cycle time) or too slowly
(incorrect execution) it will cause the system to be reset.
If software is stuck in a loop which includes the routine to
clear the watchdog then a conventional watchdog would
not make a system reset even though software is mal-
functioning; the A 6130 would make a system reset
because the watchdog would be cleared too quickly.

If no TCL signal is applied before the closed and open
windows expire, RES will start to generate square waves
of period (Tecw + Tow + Twor)- The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-

quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-
tion “Enable - EN Output”).

The RES output must be pulled up to Voyrpyr €ven if the
output is not used by the system (see Fig. 8).
Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 6. On power-
up, when the voitage at V\y reaches Ve, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no
effect until this power-on-reset delay is completed. After
the POR delay has elapsed, RES goes inactive and the
watchdog timer starts acting. If no TCL pulse occurs,
RES goes active low for a short time Typr after each
closed and open window period. A TCL pulse coming
during the open window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Vgee level for longer than
typically 5 us overrides the timer and immediately forces
RES active and EN inactive. Any further TCL pulse has
no effect until the next power-up sequence has complet-
ed.

Enable — EN Output

The system enable output, EN, is inactive always when

fn antis and ramaaing fmantiun aftar 2 DEG muilao

I'\CO iS acCuve aind ieémaiins inacCuive anei a nco ’Jhlhe
until the watchdog is serviced correctly 3 consecutive
times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with

TCL during the open window, the EN goes active low.

A malfunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controls could be energized each time reset goes inac-
tive (time allowed for the system to restart) and in this
way the electrical motors driven by the system could
function out of control. The A 6130 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cleared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).
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Typical Application
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Twp versus Rat T, = +25°C
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Twp versus Voyrpyr at T, = +70°C
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Package and Ordering Information

Dimensions of DIP8 Package
10.0 max.
R
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Dimensions in mm

Ordering Information

The A 6130 is available in the following packages:
Type Package
A6130 8P DIP8
A6130 8S SO8

When ordering please specify complete part number.

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/076
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Regulator & Watchdog

Features

M Highly accurate 5 V, 100 mA guaranteed output

B Low dropout voltage, typically 250 mV at 100 mA

B Low quiescent current, typically 155 uA

B Standby mode, maximum current 240 pA (without
load on OUTPUT)

B Unregulated DC input can withstand —20 V reverse
battery and +60 V power transients

B Fully operational for unregulated DC input voltage
up to 26 V and regulated output voltage downto 3.0 V

W Reset output guaranteed for regulated output voltage
downto 1.2V

B No reverse output current

W Very low temperature coefficient for the regulated output

W Current limiting

W Comparator for voltage monitoring, reset threshold 1.17V

B * 1.5% voltage threshold tolerance at 25°C

B + 3% voltage threshold tolerance from —40to +70°C

B Programmable reset voltage monitoring

B Programmable power on reset (POR) delay

W Watchdog with programmable time windows guarant-
ees a minimum time and a maximum time between
software clearing of the watchdog

M Time base accuracy +10%

B System enable output offers added security

M 3 chip select feed-thru circuit controlled by EN

B TTL/CMOS compatible

W —40°C to +70°C temperature range

W DIP14 and SO14 packages

Description

The A 6133 offers a high level of integration by combin-
ing voltage regulation, voltage monitoring and software
monitoring in an 14 lead package. The voltage regulator
has a low dropout voltage (typ. 250 mV at 100 mA) and
a low quiescent current (155 uA). The quiescent current
increases only slightly in dropout prolonging battery life.
Built-in protection includes a positive transient absorber
for up to 60 V (load dump) and the ability to survive an
unregulated input voltage transient of —20 V (reverse
battery). The input may be connected to ground or a
reverse voltage without reverse current flow from the
output to the input. A comparator monitors the voltage
applied at the V,y input comparing it with an internal
1.17 Vreference. The power-on reset function is initializ-
ed after V) reaches 1.17 V and takes the reset output
inactive after Tpor depending of external resistance. The
reset output goes active low when the Vy voltage is less
than 1.17 V. The RES and EN outputs are guaranteed to
be in a correct state for a regulated output voltage as low

as 1.2 V. The watchdog function monitors software cycle
time and execution. If software clears the watchdog too
quickly (incorrect cycle time) or too slowly (incorrect
execution) it will cause the system to be reset. The
system enable output prevents critical control functions
being activated until software has successfully cleared
the watchdog three times. Such a security could be used
to prevent motor controls being energized on repeated
resets of a faulty system.

Applications

M Industrial electronics

B Cellular telephones

B Security systems

W Battery powered products

B High efficiency linear power supplies

Typical Operating Configuration

Unregulated
Voltage

[I] GND

Fig. 1
Pin Assignment
DIP14/ °
so14  CSoum E O CSins
CSour2 ] ] CSinz
CSouri [ [] CSi
ENCl  A6133  [] V
RES [ 7R
TCL [ 0 outPuT
Vss [ O INPUT
Fig. 2
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Absolute Maximum Ratings

Operating Conditions

Parameter Symbol| Conditions Parameter Symbol | Min. | Typ. | Max. |Units
Continuous voltage at INPUT Operating junction
toVss Viweur | —0.3t0+30V temperature T, —-40 +70 | °C
Transients on INPUT for INPUT voltage " Viveur | 3.36 26 v
t < 100 ms and duty cycle 1% Virans | —20to +60V OUTPUT voltage "? Voureur | 3.0 v
Max. voltage at any signal pin Vmax  |OUTPUT+0.3V RES &ENguaranteed® |Voyreyr | 1.2 \Y
Min. voltage at any signal pin Vuin Vg5 —0.3V OUTPUT current? louteut 100 | mA
Storage temperature Tsto —65t0 +150°C Comparator input
Electrostatic discharge max. to voltage Vin 0 Voureur] V
MIL-STD-883C method 3015 Vsmax 1000V RC-oscillator
Max. soldering conditions Tsmax 250°Cx10s programming R 10 1000 | kQ
Table 1 Thermal resistgncesfrom
junction to ambient %
Stresses above these listed maximum ratings may -DIP14 Ring-a) 100 |°C/W
cause permanent damage to the device. Exposure be- -S014 Ringia) 150 |°C/W
yond specified operating conditions may affect device
reliability or cause malfunction. Table 2

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range. Unused inputs must always be
tied to a defined logic voltage level.

2)

3)

4)

5)

Full operation guaranteed. To achieve the load regulation spe-
cified in Table 3 a 22 uF capacitor or greater is required on the
INPUT, see Fig. 9. The 22 uF must have an effective resis-
tance = 5 () and a resonant frequency above 500 kHz.

A 10 uF load capacitor and a 100 nF decoupling capacitor are
required on the regulator OUTPUT for stability. The 10 uF must
have an effective series resistance of < 5 ) and a resonant fre-
quency above 500 kHz.

RES must be pulled up externally to Voureur even if it is unus-
ed. (Note: RESand EN are used as inputs by EM test.)

The OUTPUT current will not apply for all possible combina-
tions of input voltage and output current. Combinations that
would require the A 6133 to work above the maximum junction
temperature (70°C) must be avoided.

The thermal resistance specified assumes the package is sol-
dered to a PCB.
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Electrical Characteristics
Vinput = 6.0V, C. = 10 uF + 100 nF, Cy\pyr = 22 uF, T, = —40 to +70°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Unit
Supply currentin standby mode lss Rexr = don'tcare, TCL = Voyrpyr,

V=0V, =100 uA 240 uA
Supply current ") Iss Rexr = 100kQ, I/Ps at Voyrpur,

O/Ps 1 MQto Voyreyr b = 100 uA 155 300 uA
Supply current ! lss Rexr = 100KQ, IIPs at Voureyr,

O/Ps 1 MQ1o Voyrpyr, I = 100mA 1.7 42 mA
Output voltage Voureur | I =100 A 4.88 5.12 \Y
Outputvoltage Vourpur | 100 kA =<1_<100mA,

—40°C=T,=70°C 4.85 5.15 \
Output voltage temperature
coefficient? Vin(coey 50 180 ppm/°C
Line regulation® Vine BV <Vppur=26V,l, =1mA,

T,=70°C 0.2 0.5 %
Load regulation® A 100 pA<I <100mA 0.2 0.6 %
Dropout voltage ¥ Vororout | I =100 A 40 170 mV
Dropout voltage ¥ Voropout | I =100mA 420 mv
Dropout supply current Iss Vineur = 4.5V, 1L = 100 uA,

Rexr = 100k, O/Ps 1 MQ to

Voureur, PS atVoureur 300 560 uA
Thermal regulation ® Vi T,=25°C, |, =50mA,

Vineur =26V, T=10ms 0.05 0.25 %/W
Current limit I max OUTPUT tied to Vg 450 mA
OUTPUT noise, 10Hzto 100kHz | Vinoise 200 uVrms

3.0 = Voyrpur = 5.5V, I =100 pA, C = 10 uF + 100 nF, Ciypyr = 22 uF, T, = —40to +70°C, unless otherwise specified

RES, ENand CSqyr1123

3)

4

5]

6)
7)

Output Low Voltage Voo Vourpur = 4.5V, lo. =20 mA 0.4 \"
Voo Vourpur =45V, lo, = 8mA 0.2 0.4 v
Vo Voureur = 2.0V, lo, = 4mA 0.2 04 v
VoL Voureur = 1.2V, lo. = 0.5mA 0.06 02 v
ENand CSoyrirers
Output High Voltage Vou Vourpur = 4.5V, loy=—1mA 35 4.1 v
Vou Vourpur = 2.0V, lgn = —100 A 18 1.9 v
Vou Vourpur = 1.2V, loy = —30 uA 1.0 1.1 v
TCL, V,yand CS 12
TCLandCSyy»3 InputLow Level | V. Vgs 0.8 v
TCL and TS5 Input High Level | Viy 2.0 Vouteut \
Leakage current TCL input I, Vss = VoL = Voureur 0.05 1 uA
V\\inputresistance Run 100 MQ
Comparator reference®7 Vaer T;=25C 1148 | 11470 1 1.200 v
Vier T,=—20°Cto +70°C 1123 1.218 v
Vrer 1123 1.222 v
Comparator hysteresis 7 Vi 2 mv
Table 3

If INPUT is connected to Vg, no reverse current will flow from the OUTPUT to the INPUT, however the supply current

specified will be sank by the OUTPUT to supply the A 6133.

The OUTPUT voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.
Regulation is measured at constant junction temperature using pulse testing with a low duty cycle. Changes in OUTPUT voltage due
to heating effects are covered in the specification for thermal regulation.

The dropout voltage is defined as the INPUT to OUTPUT voltage differential at which the OUTPUT voltage drops 100 mV below its
nominal measured at a 1 V differential.

Thermal regulation is defined as the change in OUTPUT voltage at a time T after a change in power dissipation is applied, excluding
load or line regulation effects.

The comparator and the voltage regulator have separate voltage references (see “Block Diagram” Fig. 8).

The comparator reference is the power-down reset threshold. The power-on reset threshold equals the comparator reference voltage
plus the comparator hysteresis (see Fig. 5).
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Timing Characteristics

Vinpur = 6.0V, I, =100 A, C, = 10 uF + 100 nF, C\pyr = 22 wF, T, = —40to +70°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCL to Output Pins Toivo 250 500 ns
CSnx to CSourx at rising edge TesH 125 200 ns
CSnx to CSqyry at falling edge Test 75 150 ns
V) sensitivity Tsen 1 5 20 us
Logic Transition Times on all Output Pins | Tg Load 10k(2, 50 pF 30 100 ns
Power-on Reset delay Tror Rexr =115k, £1% 90 100 110 ms
Watchdog Time Two Rexr = 115kQ, £1% 90 100 110 ms
Open Window Percentage OowpP +0.2Two
Closed Window Time Tew 0.8 Twp
Tew Rexr = 115kQ, +1% 72 80 88 ms
Open Window Time Tow 0.4Twp
Tow Rexr=115kQ, £1% 36 40 44 ms
Watchdog Reset Pulse Twor Two/40
Twor Rexr = 115kQ, £1% 2.5 ms
Tco Input Pulse Width TreL 150 ns
Table 4
Timing Waveforms
Watchdog Timeout Period
Two = Teor o Condition:
—owp | +owp | Nea=115k0
- —20% | _+20%
% :
// aZelels!
Watchdog | Tew - closed window -l Tow - open window -
timer reset t[ms]
80 100 120 o
Fig. 3
Chip Select
TCL
EN

CSinx —— N\

/

CSOUTx

TDI%

Fig. 4
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Block Diagram
CS,, ® SN ————
1 ———2 d > CSoum
TSt > ~ TS
N2 — ouT2
CSm ) >— -
N3 1 CSOUT3
Voltage *EN
INPUT Regulator OUTPUT J
Enable — —
Voi Logic EN :}——c
-o age
Reference i _“'11
Voltage Vrer Comparator Reset | »e RES _{’_[_O
Reference - Control "11
A
V,
N > l 3 Open drain
output RES
' i
Oscillator > 1
R with intern.C Timer
TCC )
Fig. 8
Pin Description then remain energized 24 hours a day. The input voltage
" " range is 3.36 V to 26 V for operation and the input protec-
Pin | Name Function - - tion includes both reverse battery (negative transients
1| CSoura | Push-pullactive low chip selectoutput 3|  up to 20 V below ground) and load dump (positive tran-
2 | CSourz | Push-pull active low chip selectoutput2|  sients up to 60 V). There is no reverse current flow from
3 | CSoum Push-pull active low chip select output 1 the OUTPUT to the INPUT when the INPUT equals Vgg.
4| EN Push-pull active low enable output This feature is important for systems which need to
5 | RES Open drain active low reset output. |mplemer)t (w!th capacitance) a minimum power su_pply
RES must be pull : hold-up time in the event of power failure. To achieve
pulled up to Voyrpyr ; : B
even ifunused good load regulation a 22 uF capacitor (or greater) is
— . . . needed on the INPUT (see Fig. 9). Tantalum or alumi-
s|TcL Wag:hdog_tlmer clearinput signal nium electrolytics are adequate for the 22 uF capacitor;
7 | Vss GNDterminal film types will work but are relatively expensive. Many
8 | INPUT | Voltage regulator input aluminium electrolytics have electrolytes that freeze at
9 | OUTPUT)| Voltage regulator output about —30°C, so tantalums are recommended for opera-
10| R Rexrinput for RC oscillator tuning tion below —25°C. The important parameters of the
11 | Vin Voltage comparator input 22 uF capacitor are an effective series resistance of
12 | TS, Chip select input 1 = 5 Q) and a resonant frequency above 500 kHz.
13 | CS Chip selectinput2 A 10 uF capacitor (or greater) and a 100 nF capacitor are
14 CSINz Chip selectinout 3 required on the OUTPUT to prevent oscillations due to
IN3 L P instability. The specification of the 10 uF capacitor is as

Table 5

Functional Description

Voltage Regulator

The A6133 hasa5V + 2%, 100 mA, low dropout volt-
age regulator. The low supply current (typ. 155 uA) mak-
es the A 6133 particularly suited to automotive systems

per the 22 uF capacitor on the INPUT (see previous
paragraph).

The A 6133 will remain stable and in regulation with no
external load and the dropout voltage is typically con-
stant as the input voltage fall to below its minimum level
(see Table 2). These features are especially important in
CMOS RAM keep-alive applications.

Care must be taken not to exceed the maximum junction
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temperature (+70°C). The power dissipation within the
A 6133 is given by the formula:

PTOTAL = (VINPUT - VOUTPUT) . |OUTF’UT + (VINPUT) . |SS
The maximum continuous power dissipation at a given
temperature can be calculated using the formula:

Puax = (70°C — Tp) / Ringa)
where Ry, is the thermal resistance from the junction
to the ambient and is specified in Table 2. Note the Ry, .4
given in Table 2 assumes that the package is soldered to
a PCB. The above formula for maximum power dissipa-
tion assumes a constant load (ie. = 100 s). The transient
thermal resistance for a single pulse is much lower than
the continuous value. For example the A 6133 in DIP14
package will have an effective thermal resistance from
the junction to the ambient of about 9°C/W for a single
100 ms pulse.
Vin Monitoring
The power-on reset and the power-down reset are gene-
rated as a response to the external voltage level on the
Vn input. The external voltage level is typically obtained
from a voltage divider as shown in Fig. 9. The user uses
the external voltage divider to set the desired threshold
level for power-on reset and power-down reset in his
system. The internal comparator reference voltage is
typically 1.17 V. )
At power-up the reset output (RES) is held low (see Fig.
5). After INPUT reaches 3.36 V (and so OUTPUT reach-
es at least 3 V) and V,y becomes greater than Vggr, the
RES output is held low for an additional power-on-reset
(POR) delay which is equal to the watchdog time Typ
(typically 100 ms with an external resistor of 115 k() con-
nected at R pin). The POR delay prevents repeated
toggling of RES even if V\y and the INPUT voltage drops
out and recovers. The POR delay allows the micropro-
cessor’s crystal oscillator time to start and stabilize and
ensures correct recognition of the reset signal to the
microprocessor.
The RES output goes active low generating the power-
down reset whenever -V, falls below Vgee. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on V is typically 5 us.
Timer Programming
The on-chip oscillator with an external resistor Reyy con-
nected between the R pin and Vg (see Fig. 9) allows the
user to adjust the power-on reset (POR) delay, watch-
dog time Typ and with this also the closed and open time
windows as well as the watchdog reset pulse width
(Twp/40).
With Reyxr = 115 k() typical values are:
- Power-onresetdelay: Tpogris 100ms
- Watchdog time: Twp is100ms
- Closed window: Tew is 80ms
- Open window: Tow is 40ms
- Watchdog reset: Tworis 2.5ms
Note the current consumption increases as the fre-
quency increases.

Watchdog Timeout Period Description

The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 3) and
is defined by two parameters, Tyyp and the Open Window
Percentage (OWP).

The closed window starts just after the watchdog timer
resets and is defined by Tow = Twp — OWP(Twp)-

The open window starts after the closed time window fi-
nishes and lasts till Ty + OWP(Typ). The open window
time is defined by Tow = 2 x OWP(Typ).

For example if Typ = 100 ms (actual value) and OWP =
+ 20% this means the closed window lasts during first
the 80 ms (Tcyw = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Tow = 2 x0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
baseis *+ 10% accurate, software must use the following
formula for servicing signal TCL during the open window:
Typically Rexr x 0.87 where Rgyy is in ke for Typ in ms
(the formula is valid for Rexy = 70 k). For example, if
Rext = 115k then Tyyp = 100 ms +10% and the useful
open window limits for software are 90 to 110 ms.

Timer Clearing and RES Action

The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period a short watchdog RES pulse is generated which is
equal to Typ/40 = 2.5 ms typically (see Fig. 6)

With the open window constraint new security is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incorrect cycle time) or too slowly
(incorrect execution) it will cause the system to be reset.
If software is stuck in a loop which includes the routine to
clear the watchdog then a conventional watchdog would
not make a system reset even though software is mal-
functioning; the A 6133 would make a system reset
because the watchdog would be cleared too quickly.

If no TCL signal is applied before the closed and open
windows expire, RES will start to generate square waves
of period (Tcw + Tow + Twor). The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-
quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-
tion “Enable - EN Output”).

The RES output must be pulled up to Voyreyr even if the
output is not used by the system (see Fig. 9).

Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 7. On power-
up, when the voltage at V,y reaches Vggr, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no
effect until this power-on-reset delay is completed. After.
the POR delay has elapsed, RES goes inactive and the
watchdog timer starts acting. If no TCL pulse occurs,
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RES goes active low for a short time Typr after each
closed and open window period. A TCL pulse coming
during the open window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Ve level for longer than
typically 5 us overrides the timer and immediately forces
RES active and EN inactive. Any further TCL pulse has
no effect until the next power-up sequence has complet-
ed.

Enable — EN Output

The system enable output, EN, is inactive always when
RES is active and remains inactive after a RES pulse
until the watchdog is serviced correctly 3 consecutive

times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with
TCL during the open window, the EN goes active low.

A malfunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controls could be energized each time reset goes inac-
tive (time allowed for the system to restart) and in this
way the electrical motors driven by the system could
function out of control. The A 6133 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cleared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).

Typical Application
Regulated Voltage Periphery
WEN /00
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| Wel. © D7
—— v BN
Unreg. ok 1 1
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Fig. 9
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Twp versus Temperature at5 vV
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Twp versus Rat T, = +25°C
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Package and Ordering Information
Dimensions of DIP14 Package

Dimensions in mm
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Fig. 20

Dimensions of SO14 Package

1.55 max.

Dimensions in mm

4.0 max.

Fig. 21

Ordering Information
The A 6133 is available in the following packages:

Type Package
A6133 14P DIP14
A6133 14S SO14

When ordering please specify complete part number.

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/077
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Low Power Regulator & Watchdog

Features

W Supply current 10 A max. for the load current range
0-50mA, 5V regulated output
B Digitally programmable voltage regulator, 5V, 3 Vor2V
B Low dropout voltage, typically 4 mV at 100 nA load
W Fully operational for unregulated DC input voltage
upto 10 V and regulated output voltage downto 1.5V
W Short circuit and thermal protection
W Battery fail warning, regulator input tested (5 mA for
300 us) every 15 minutes
W Power-on reset and power-down reset
B Watchdog with 2 s timeout
B Watchdog offers the possibility to detect a micro-
controller in sleep mode
W Pulse output every 15 minutes for time management
B Clock output with three modes of operation:
1. A 92 s retriggerable monostable
2. A 2 kHz square wave for piezo electric buzzer
3. A 32.768 kHz system clock
W —40°C to +85°C temperature range
B DIP16 and SO16 packages

Description

The V 6139, with a total current consumption of 10 uA
max., is very suited to battery driven portable microcon-
troller systems. Combined on one IC are a digitally pro-
grammable voltage regulator, power surveillance and
battery fail circuitry, a watchdog, pulse and clock outputs
and a crystal oscillator. The state of the battery supply is
sampled every 15 minutes by drawing a current of 5 mA
for 30 ms. If the voltage dropped across a resistor brings
the voltage below the reference voltage then the BF pin
goes active.

The P15 output supplies a pulse of 30 ms every 15 minu-

tes which allows regular long term time management by

the user’s software. The CLK output can supply a retrig-
gerable monostable with a timeout of 92 seconds or
square waves of 2 kHz or 32.768 kHz.

The watchdog function monitors software execution by
checking the TCL signal for a change of state within a
timeout period of 2 seconds. If the watchdog times out,
RES is activated; the WD output is also activated to indi-
cate to software that a watchdog time out caused the
reset. If the microcontroller TCL output is put in a high
impedance condition, the V 6139 will detect this condi-
tion as a microcontroller in the sleep mode and prevent
its watchdog from timing out.

Applications

B Security systems

M Remote smart sensors

W Pagers

M Battery operated and portable products

Typical Operating Configuration

Fig. 1

Pin Assignment

Vour [ ~ ] Vi

xt [ 1 mES
xo [] ] Wb
vso [] V6139 ) Tor
vst [ 1 Pis
mso [ | 18F
BAT [ | [ ] CLKour
Vss E :] MS1
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Absolute Maximum Ratings

Operating Conditions

Parameter Symbol| Conditions Parameter Symbol | Min. | Typ. | Max. |Units
Voltage V|yto Vsg Vin -0.5t0+11V Operating junction
Max. voltage atany signalpin | Vyax | Vour +0.3V temperature T —40 +85| °C
Min. voltage at any signal pin Vv Vgs —0.3V Supply voltage " Vin 2 10 | V
Operating junctiontemp.range | T, —40to0 +125°C| | Operating Vouyr
Storage temperature Tsto  |-65to +150°C voltg)ge‘) Vour | 1.5 60| V
Electrostatic discharge max. to lour™ atVour =5V lour 50 | mA
MIL-STD-883C method 3015 | Vg | 1000V Lhour =3V | Jour 20 | ma
N iae 0, out — ouT
Max. soldering conditions Tsmax | 250°Cx10s Thermal resistance®
Table 1 (junction to ambient)
Stresses above these listed maximum ratings may —DIP16 | Ringa) 160 |°C/W
cause permanent damage to the device. Exposure be- T 501_6 Ring-a) 240 |°C/W
yord specified operating conditions may affect device Decoupling capacitors
reliability or cause malfunction. onVyand Voyr Cr 100 nF
Load capgcitors onVy
Handling Procedures andVour Co |22 KF
. ) _ . . ; . Crystal characteristics
This device has built-in protection against high static Frequency f a0 768 KHz
voltages or electric fields; however, anti-static precau- X :
tions must be taken as for any other CMOS component, | Load capacitance G 7 182130 | pF
Unless otherwise specified, proper operation can only | Series resistance Rs 35 | 50 | k2
occur when all terminal voltages are kept within the Table 2

supply voltage range. Unused inputs must always be
tied to a defined logic voltage level.

2]

3

4)

Full operation guaranteed. If the regulator is bypass-
ed (ie. Vi tied to Vpyr) the Vour voltage must not
exceed 6.0 V.

lout Will not apply for all possible combinations of input
voltage and output current. Combinations that would
require the V 6139 to work above the maximum junc-
tion temperature (85°C) must be avoided.

The thermal resistance from junction to ambient spe-
cified assumes that the package is soldered onto a
PCB.

The 2.2 uF capacitor must have an effective resistan-
ce of 5 () or less and a resonant frequency of above
500 kHz.
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Electrical Characteristics

Vin = 7V, Vour programmed for 5 V, I = 0, BAT pulled up to Viy with 700 €}, Vgg =0V, —40 = T, = +85°C,

unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Unit
Static supply current [ Vin=10V,0=1 =50mA,

I/PsatVgg 7 12 MA
Dynamic supply current lop CLKoyt programmed for 2 kHz,

output load capacitance < 50 pF 8.5 14 RA
Output voltage Vour 0=<I <50mA 4.75 5 5.25 Vv
Output voltage Vour Vin=4.5V, Vgyrprogrammed

for3V,0<I . <20mA 2.85 3 3.15 \
Output voltage Vour Vin =3V, Vgur programmed

for2V,0=<I. <10mA 1.9 2 2.2 v
Line regulation Vine BV=Vy=10V,I . =10mA 0.03 0.35 %
Load regulation Vi 0=<I <30mA 0.4 1 %
Dropout voltage" Vororout| I = 100 xA 4 50 i\
Dropout voltage” Vororout | I =30mA, T,=25°C 850 mV
Current limit limax Voyrtiedto Vgg 180 mA
Inputs
Input logic high Vin Vour—1 \
Input logic low Vi Vourt+1 \%
W, highimpedance detect
current Iz 50 100 150 nA
BAT test voltage Vi 1.2 1.3 1.4 Vv
BAT sink current I 45 7 mA
Outputs
CLKoyroutput logic high Vou- lon=3mA Vour—0.4 \"
CLKqyr output logic low VoL lo.=5mA 0.4 Vv
Output logic high Vou lon =5mA Vour—0.4 Y
Output logic low Voo lo. =8mA 0.4 \"

Table 3

" The dropout voltage is defined as the Vy to Vo differential at which Voyy drops 100 mV below its nominal value

measured at a 1 V differential. The supply current does not increase significantly in dropout.
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Timing Characteristics

Vin = 7 V, Vour programmed for 5 V, I, = 0, BAT pulled up to Vi with 700 ©, Vgs = 0V, —40 = T, < +85°C,

unless otherwise specified

" The accuracy of the timing parameters is given by the accuracy of the external crystal plus or minus 100 ppm

unless otherwise specified.

Timing Waveforms

Parameter" Symbol | Test Conditions Min. Typ. Max. Units
Power-on reset delay Tror 30 ms
Reset pulse width Tres 30 ms
Watchdog timeout Two 1.93 2.0 s
TCL pulse width TreL 31 us
TCL highimpedance detection period | Pyc 2 60 ms
TCL highimpedance detectionwidth | T1¢ ~ 30.5 ns
P15 output period Peys 15 min
P15 output pulse width Teis 30 ms
CLKoyr programmed for monostable
timeout Towkout 92 96 S
CLKoyrprogrammed for 2kHz clock | fo kour 2.048 kHz
CLKgyr programmed for 32 kHz clock | fo kout 32.768 kHz
Logic transition times for all O/Ps TR Load = 50 pF 300 600 ns
Table 4

Watchdog Timer
s
132.768 kHz /1 \ / /L—\__/ \
(external crystal) , e
i/ X
Watchdog X \;
timer TroL
J '
Watchdog Watchdog Watchdog Watchdog
cleared initialized cleared initialized Fig. 3
Watchdog and Reset Timing
/.
_,..__\ \/ A S N o N7 \/
X A A Highimpedance 3 A
Watchdog [ H
timer ///
Wﬁ H- \ y—
ya
RES /4 \
T<Two T<Two Two T<Two
| Pz Taes
Fig. 4
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Monostable Timing

MS1 at Vgg
MSo -—p /_-‘
CLKour
TCLKOUT Fia. 5
ig.
15 Minute Pulse on P15 and Battery Test
/// \ L
P15 —/
////
Battery
test N
. TP15
PF’15 -

»|  Fig.6

TCL High Impedance Detection

£32.768 kHz
(external crystal)

/ N/

TCL 100 A - y
pull-up
TC E'I1I 00 uA y
pull-down _ Traz Troz
- Proz Fig. 7
Block Diagram
VS1 VvS2
Regulator
Vin — ang%oltage Vour
select
BAT " | BF
X1 and regulator timing
Pre- f——**’_“%
scaler d:fd; CLKout
| Monostable
MS0 —{ Mode tmng !
MS1 — select
Watchdog WD
TCL timer RES Fig 8
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Pin Description

Pin [ Name Function
Vour Voltage regulator output
Xl 32.768 kHz crystal input

32.768 kHz crystal output

Voltage regulator programming input 0
Voltage regulator programming input 1
Mode selectinput 0

ONOOAWOWN =
<
w
=

BAT Battery voltage monitoring input
Vss GND terminal
9 | Mg, Mode selectinput 1

10 | CLKoyr | Clock output

11 | BF Active high battery fail output

12 | P15 15 minutes pulse output

13 | TCL Watchdog timer clear input

14 | WD Active low watchdog timeout output

15 | RES Active low reset output

16 | Vin Voltage regulator input

Table 5

Functional Description

Voltage Regulator

The V 6139 has adigitally programmable voltage regula-
tor. The logic levels on the inputs VS0 and VS1 program
the regulator for 5V, 3V or 2 V output in accordance with
Table 6. The regulator output voltage can be changed at
any time, for example normal program execution could
be at 5 V and for standby mode the microcontroller could
switch to 3 V. The regulator has current limit and thermal
protection. If the regulator is not needed it can be
bypassed by short circuiting V,y to Voyr; in this case
the voltage at V,y must not exceed 6 V; all other fea-
tures function as normal.

Vs Vso Vour
0 0 5V
0 1 3V
1 0 2V
1 1 Factory test mode

Table 6
The low supply current (7 A typically over the tempera-

very suitable for low power battery operated systems.
The V,y ranges from 2to 10 V which covers most battery
values on the market. Two decoupling capacitors should
be added, one for V|y and one for Vo1 and their value
should be 100 nF. A load capacitor of = 2.2 uF is needed
on Vg for stability. To achieve good line regulation a
capacitor of = 2.2 uF is needed on V.
Care should be taken not to exceed the maximum ope-
rating junction temperature (85°C). The power dissipa-
tion within the V 6139 can be approximated by the for-
mula:

P = (Vin — Vour) - lour

The maximum continuous power dissipation at a given
ambient temperature can be calculated using the for-
mula:

Puax = (85°C — Ta) / Rin-a)
where Ry, is the thermal resistance from the junction
to the ambient and is specified in Table 2. The Ry
given in Table 2 assumes that the package is soldered to
a PCB.
The formula for maximum continuous power dissipation
assumes a constant load (ie. = 100 s). The transient
thermal resistance for a single pulse is much lower than
the continuous value. For example the V 6139 in DIP16
package will have an effective thermal resistance from
the junction to the ambient of about 15°C/W for a single
100 ms pulse.

Power-up and Power-down

When the power is applied the RES output stays low until
30 ms after the device has reached its regulated voltage
level this is the POR time. If the voltage at V,, falls below
the regulated voltage level a reset is generated.

Battery Test

The battery is tested every 15 minutes by drawing 5 mA
of current through a resistor connected to V,y (see Fig. 6
and 11). The test time is 30 ms. During this time the volt-
age at the BAT pin is compared to the internal voltage
reference (Vy). If the voltage at the BAT pin is lower than
V7, the BF output is taken active high. The average cur-
rent due to the battery testis 0.17 uAand so is not signi-
ficant. The resistor should be chosen to suit the particu-
lar battery voltage being used.

Reset and Watchdog

The watchdog circuit monitors the activity of the micro-
controller. If the user’s software does not send a pulse to
the TCL input within the watchdog timeout period, a RES
pulse is generated. The TCL input is sampled at the rate
of 32.768 kHz or every 31 us. If no change of state is
detected inside the timeout period of 2 seconds, the
watchdog timer times out and RES s taken active (see
Fig. 4). If RES goes active because of a watchdog time-
out, then the WD pin goes active low to indicate to the
microcontroller that the cause of the reset is a watchdog
timeout and not a drop-in voltage. If a level change on
TCL appears before the 2 seconds, the watchdog timer
is cleared and intialized (see Fig. 3).

The WD output is deactivated by a change of state of the
TCL input or the detection of a high Z condition on the
TCL pad as explained below (see Fig. 4). The WD output
goes inactive only after the RES has gone inactive.
Many low-power microcontroller systems do not run
100% of the time, instead they are put in a sleep mode
where an interrupt or reset can awaken them, for
example a key-push on a user interface could be used to
cause an interrupt to the microcontroller. The V 6139
offers the possibility to detect a microcontroller in the
sleep mode and will prevent its watchdog from timing out
in such a case. If the microcontroller TCL output is put
into a tri-state condition (high Z), the V 6139 will detect
this condition and prevent its watchdog from timing out.
The V 6139 uses the high impedance state on TCL to
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detect a microcontroller in the sleep mode as opposed to
software mal-functioning. The TCL pad is subjected to
an internally produced 100 nA pull-up and then a 100 uA
puli-down every 60 ms (see Fig. 4 and 7). If the TCL pad
follows both pulses then the microcontroller is in high Z
and the watchdog timer is prevented from timing out. If
the microcontroller is not in high Z, then the pull-up and
pull-down pulses will not be able to fight against the level
on the pad.

CLKoyr

The CLKgyr output can be programmed for one of three

possible modes of operation:

1. It can provide a monostable timeout every 92 s which
is retriggerable by a falling edge on MS0.

2. It can provide a 2 kHz square wave which could be
useful for activating a piezo electric buzzer.

3. It can provide a system clock of 32.768 kHz.

The logic levels on the mode select inputs MS0 and MS1

program the CLKqyr mode (see Table 7).

Oscillator

Use a crystal of nominal C, = 8.2 pF as specified in the
section “Operating Conditions”. The MX series from
Microcrystal is recommended. The accuracy of the time
keeping is dependent upon the frequency tolerance and
the load capacitance of the crystal. To measure the
accuracy use the CLKqyr with MSO and MSH1 tied to
Vour- 11.57 ppm correspond to one second a day.
Crystal Layout

In order to ensure correct oscillator operation we recom-
mend the following standard practices:

— Keep traces as short as possible.

— Use aguard ring connected to Vgg around the crystal.
Fig. 9 shows the recommended layout.

Layout

MS1 MSO0 CLKour
0 Falling edge | Initializes the monostable
0 0 Monostable pulse 92 s after
initialisation
1 0 2 kHz frequency
1 1 32.768 kHz frequency Fig. 9
Table 7
Typical Applications
.VOUT

Address Vpp

decoder

DD =
OFC LCDmodule X E %
O mwo
VDD VDD
ROM RAM
CE = CE

Address bus

q

-

L]
<[—. ta bus I
IRV A b
28gz ¢
Microprocessor
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Package and Ordering Information
Dimensions of DIP16 Package

19.2 max.

5.1 max.
y c.\—Seating plane
£ 0201
] 8
0.76max.  1.25te4  0.51max. 254 ©
DM rmrrrmerd
T T
g3
T T T T T T e @
©o ~
1 1
UL I ITLI LI
Dimensions in mm Fig. 12
Dimensions of SO16 Package
See Detail A
10.5 max. _--~. 033t01 5
e
2.64 max. 2.4max.. 3 S
SR o JUT TG
N 7 T
< Seating plane a7
€
8
1.14 max.
‘] BgAAdq T
a0 T
3 é é Parting line
3 s 3
L i e
_r HHB HHEHHHTEH o
4 ) Detail A .
Dimensions in mm Fig. 13

Ordering Information
The V 6139 is available in the following packages:

DIP16 pin plastic package V6139 16P

S0O16 pin plastic package V613916S
When ordering, please specify the complete part num-
ber and package.

© 1994 EM Microelectronic-Marin SA, 08/94, Rev. A/066
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Regulator & Watchdog

Features

B Highly accurate 5V, 100 mA guaranteed output

W Low dropout voltage, typically 250 mV at 100 mA

W Low quiescent current, typically 175 A

B Standby mode, maximum current 240 nA (without
load on OUTPUT)

B Unregulated DC input can withstand —20 V reverse
battery and +60 V power transients

B Fully operational for unregulated DC input voltage
upto 26 V and regulated output voltage downto 3.0 V

W Reset output guaranteed for regulated output voltage
downto 1.2V

B No reverse output current

B Very low temperature coefficient for the regulated output

M Current limiting

W Comparator for voltage monitoring, reset threshold 1.5V

B Programmable reset voltage monitoring

W Programmable power on reset (POR) delay

W Watchdog with programmable time windows guarant-
ees a minimum time and a maximum time between
software clearing of the watchdog

B Time base accuracy +10%

W System enable output offers added security

W TTL/CMOS compatible

W —40°C to +85°C temperature range

W On request extended temperature range —40 to +125°C

W DIP8 and SO8 packages

Description

The A 6150 offers a high level of integration by combin-
ing voltage regulation, voltage monitoring and software
monitoring in an 8 lead package. The voltage regulator
has a low dropout voltage (typ. 250 mV at 100 mA) and
a low quiescent current (175 uA). The quiescent current
increases only slightly in dropout prolonging battery life.
Built-in protection includes a positive transient absorber
for up to 60 V (load dump) and the ability to survive an
unregulated input voltage transient of —20 V (reverse
battery). The input may be connected to ground or a
reverse voltage without reverse current flow from the
output to the input. A comparator monitors the voltage
applied at the V,y input comparing it with an internal
1.5 V reference. The power-on reset function is initializ-
ed after V| reaches 1.5 V and takes the reset output
inactive after Tpor depending of external resistance. The
reset output goes active low when the Vy voltage is less
than 1.5 V. The RES and EN outputs are guaranteed to
be in a correct state for a regulated output voltage as low
as 1.2 V. The watchdog function monitors software cycle
time and execution. If software clears the watchdog too

quickly (incorrect cycle time) or too slowly (incorrect
execution) it will cause the system to be reset. The
system enabie output prevents critical control functions
being activated until software has successfully cleared
the watchdog three times. Such a security could be used
to prevent motor controls being energized on repeated
resets of a faulty system.

Applications

B Automotive systems

B Cellular telephones

W Security systems

W Battery powered products

B High efficiency linear power supplies

Typical Operating Configuration

Version AO: — — — — -
Version A1:

Unregu-
lated
voltage

I+

Pin Assignment

DIP8/S08
EN[]® H Vi
RES R
g A 6150 R
TCL [ ] ouTPUT
Vss [ ] INPUT
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Absolute Maximum Ratings

Operating Conditions

Parameter

Symbol| Conditions Parameter Symbol | Min. | Typ. | Max. |Units
Continuous voltage at INPUT Operating junction
toVss Vineur | —0.3t0 +30V temperature T, —-40 +125| °C
Transients on INPUT for INPUT voltage " Viveur | 3.36 26 %
t< 100 ms and duty cycle 1% Vigans | —20to +60V OUTPUT voltage "? Voureur | 3.0 \'%
Max. voltage at any signal pin Vmax OUTPUT+0.3V RES&ENguaranteed? Voureur | 1.2 '
Min. voltage atany signal pin Vi Vss —0.3V OUTPUT current® loytpur 100 | mA
Storage temperature Tet0 —65t0 +150°C Comparator input *
Electrostatic discharge max. to voltage Vin 0 Voureur| V
MIL-STD-883C method 3015 Vsmax 1000V RC-oscillator
Max. soldering conditions Tsmax 250°Cx10s programming R 10 1000 | kQ
Table 1 Thermal resistqnce 5from
junction to ambient ¥
Stresses above these listed maximum ratings may —-DIP8 Riga) 105 |°C/W
cause permanent damage to the device. Exposure be- -S08 Ringia) 160 |°C/W
yond specified operating conditions may affect device
reliability or cause malfunction. Table 2

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range. Unused inputs must always be
tied to a defined logic voltage level.

Full operation guaranteed. To achieve the load regulation spe-
cified in Table 3 a 22 uF capacitor or greater is required on the
INPUT, see Fig. 18. The 22 uF must have an effective resis-
tance = 5 () and a resonant frequency above 500 kHz.

A 10 uF load capacitor and a 100 nF decoupling capacitor are
required on the regulator OUTPUT for stability. The 10 wF must
have an effective series resistance of < 5 () and aresonant fre-
quency above 500 kHz.

RES and EN (EN only for version A0) must be pulled up exter-
nally to Vourpyr €ven if they are unused. (Note: RES and EN'
are used as inputs by EM test.)

The OUTPUT current will not apply for ail possible combina-
tions of input voltage and output current. Combinations that
would require the A 6150 to work above the maximum junction
temperature (125°C) must be avoided.

The thermal resistance specified assumes the package is sol-
dered to a PCB.




A 6150

Electrical Characteristics
Vineur = 6.0V, C. = 10 uF + 100 nF, Ciypyr = 22 uF, T, = —40 to +85°C, unless otherwise specified

2)
3)

to heating effects are covered in the specification for thermal regulation.

4]

nominal measured at a 1V differential.

5

load or line regulation effects.
6)

7)

plus the comparator hysteresis (see Fig. 4).

The comparator and the voltage regulator have separate voltage references (see “Block Diagram” Fig. 7).
The comparator reference is the power-down reset threshold-The power-on reset threshold equals the comparator reference voltage

Parameter Symbol | Test Conditions Min. Typ. Max. Unit
Supply currentin standby mode lss Rexr = don'tcare, TCL = Voyrpyr,
V=0V, I, =100 A 240 LA
Supply current " lss Rexr = 100kQ, I/Ps at Voyreyr,
O/Ps 1 MQto Voyrpyr, I, = 100 wA 175 300 uA
Supply current ! lss Rexr = 100KQ, /Ps at Voyreyr
O/Ps 1MQto Voyrpyr I = 100mA 17 42 mA
Output voltage Voureur | I =100 A 4.88 5.12 Vv
Output voltage Vourpur | 100 A <1 <100 mA,
—40°C=T,<125°C 485 5.15 \
Output voltage temperature
coefficient ? Vin(coety 50 180 ppm/°C
Line regulation® Vine 6V =<Vipyr<26V,I =1mA,
T,=125°C 0.2 0.5 %
Load regulation ¥ A 100 A <. <100mA 0.2 0.6 %
Dropout voltage ¥ Vororout | I =100 A 40 170 u\%
Dropout voltage ¥ Vororout | IL=100mA 420 mv
Dropout supply current lss Vineur = 4.5V, 1L =100 uA,
Rexr = 100k, O/Ps 1 MQto
Voureur VPs at Voureur 300 560 uA
Thermal regulation ¥ Vit T,=25°C,I_=50mA,
Vineur =26V, T=10ms 0.05 0.25 %/W
Current limit I max OUTPUT tied to Vg 450 mA
OUTPUT noise, 10Hzto 100kHz | Vyoise 200 uVrms
RES (vers. A0, A1) & EN|(vers. A0)
Output Low Voltage Voo Vourpur = 4.5V, lg. =20mA 0.4 Vv
VoL Vourpur = 4.5V, I, = 8mA 0.2 0.4 v
VoL Vourpur = 2.0V, lo, = 4mA 02 0.4 v
VoL Voureur = 1.2V, o, = 0.5mA 0.06 0.2 v
EN (vers. A1)
Output High Voltage Vou Vourpur =45V, loy= —1mA 35 41 \"
Vor Voureur = 2.0V, log= —100 uA 18 1.9 v
Vou Voureur = 1.2V, loy = —30 uA 1.0 v
TCLand Vyy
TCL Input Low Level Vi Vs 0.8 v
TCL Input High Level Vi 2.0 Vouteur v
Leakage current Iy Vss = VoL = Vourpur 0.05 1 uA
V\yinputresistance Ruin 100 MQ
Comparator reference ®7 Vier T,=25C 1.474 1.52 1.566 v
Vier 1.436 1.620 \
Vier -40°C<T,<125°C 1.420 1.620 Vv
Comparator hysteresis” Viy 2 mv
Table 3

If INPUT is connected to Vg, no reverse current will flow from the OUTPUT to the INPUT, however the supply current specified will
be sank by the OUTPUT to supply the A 6150.

The OUTPUT voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.
Regulation is measured at constant junction temperature using pulse testing with a low duty cycle. Changes in OUTPUT voltage due

The dropout voltage is defined as the INPUT to OUTPUT voltage differential at which the OUTPUT voltage drops 100 mV below its

Thermal regulation is defined as the change in OUTPUT voltage at a time T after a change in power dissipation is applied, excluding
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Timing Characteristics
Vineut = 6.0V, I =100 uA, C_ = 10 uF + 100 nF, Ciypyr = 22 uF, T, = —40to +125°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCL to Output Pins Tooo 250 500 ns
V\n sensitivity Tsen 1 5 20 us
Logic Transition Times on all Output Pins | T+ Load 10k(2, 50 pF 30 100 ns
Power-on Resetdelay Tror Rexr = 123kQ 1% 90 100 110 ms
Watchdog Time Two Rexr = 123kQ +1% 90 100 110 ms
Open Window Percentage owr +0.2Twp
Closed Window Time Tew 0.8 Twp

Tew Rexr=123kQ +1% 72 80 88 ms
Open Window Time Tow 0.4Twp

Tow Rexr=123kQ +1% 36 40 44 ms
Watchdog Reset Pulse Twor Two/40

Twor Rexr = 123kQ £1% 25 ms
Tc Input Pulse Width TreL 150 ns

Table 4

Timing Waveforms

Watchdog Timeout Period
Two = Teor o Condition:
—owp | +owp , Rexr=123Kk0
| _—20% +20%
L, = ™
; . Tow - .
Watchdog |« Tew - closed window -l ow - open window
timer reset t[ms] .
80 100 120 o
Fig. 3
Voltage Monitoring
Vi |
} Vv — R Conditions:
Y Vourpur =3V
Vier 4 No timeout
Tsen
—| |-—
Tsen Tsen Tsen
—| |-— —| -— — ] |-——
-1 Tror | Teor
FEs I B E—
Fig. 4
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Timer Reaction

T Conditions: V,y > Vger after power-up sequence
Tow o O%Tey  TowtTow Tcw+Tow‘ -HTOW Tew Tow+Tow
1 I | I |
ct [ I |
,—| Tro | U
i [ ] !
RES | 11 U | i |
| ) !
| | l M e elwon I ! I
EN t T + - + + +
1] 2| 3 gl | I |
L S A !
11 11 | | I
SR SN S | S LA AL R B SR C I
3 correct TCL services  Timeout
—~ ENgoes active low
o - Watchdog timer reset Fig. 5
Combined Voltage and Timer Reaction
Vin &
v L | Condition:
REF } Vourpur =3V
|
|
I
| TPORZTWD Tow Tew
| ‘HI ~ ] |
1
TCL ! :TCW+T0!4 [ ] { r[ | i [ ]
! H i | |
| | |
i l_‘ A
RES| B Lo
ENT I | o 1o2] 3 i I
i s S S P AT )
TCL 3 correct TCL service
o - Watchdog timer reset too early ~ ENgoes active low Fig. 6
Block Diagram
Volt.
INPUT reguggtgr OUTPUT —l::T
Enabl N )
ogic. _{:l }
= :
reference Vers. AO :ﬁ_
Vers. Al
V, Comparator Reset
roferance AN control [~ “Esi“—l
VIN +
] Opendrain _
output ' RES
Oscillat i
R withintem. Thmer
T Fig. 7
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Pin Description

Pin | Name Function

1 |EN Vers. AO:
Open drain active lowenable output.
EN must be pulled up to Voyrpyr
evenifunused
Vers. A1:
Push-pull active low enable output

2 | RES Open drain active low reset output.
RES must be pulled up to Vourpyr
evenifunused

3 |TCL Watchdog timer clear input signal

4 | Vgs GND terminal

5 INPUT Voltage regulator input

6 | OUTPUT| Voltage regulator output

7 |R Rexrinput for RC oscillator tuning

8 | Vi Voltage comparator input

Table 5

Functional Description

Voltage Regulator

The A6150 has a5V + 2%, 100 mA, low dropout volt-
age regulator. The low supply current (typ. 175 nA) mak-
es the A 6150 particularly suited to automotive systems
then remain energized 24 hours a day. The input voltage
range is 3.36 V to 26 V for operation and the input protec-
tion includes both reverse battery (negative transients
up to 20 V below ground) and load dump (positive tran-
sients up to 60 V). There is no reverse current flow from
the OUTPUT to the INPUT when the INPUT equals Vgs.
This feature is important for systems which need to
implement (with capacitance) a minimum power supply
hold-up time in the event of power failure. To achieve
good load regulation a 22 uF capacitor (or greater) is
needed on the INPUY (see Fig. 18). Tantalum or alumi-
nium electrolytics are adequate for the 22 uF capacitor;
film types will work but are relatively expensive. Many
aluminium electrolytics have electrolytes that freeze at
about —30°C, so tantalums are recommended for opera-
tion below —25°C. The important parameters of the
22 wF capacitor are an effective series resistance of
< 5 () and a resonant frequency above 500 kHz.

A 10 uF capacitor (or greater) and a 100 nF capacitor are
required on the OUTPUT to prevent oscillations due to
instability. The specification of the 10 wF capacitor is as
per the 22 uF capacitor on the INPUT (see previous
paragraph).

The A 6150 will remain stable and in regulation with no
external load and the dropout voltage is typically con-
stant as the input voltage fall to below its minimum level
(see Table 2). These features are especially importantin
CMOS RAM keep-alive applications.

Care must be taken not to exceed the maximum junction
temperature (+125°C). The power dissipation within the
A 6150 is given by the formula:

PTOTAL = (VINPUT - VOUTPUT) . |0UTPUT + (VINPUT) ) ISS

The maximum continuous power dissipation at a given
temperature can be calculated using the formula:

Puax = (125°C — Tp) / Rth(;-a)
where Ry, is the thermal resistance from the junction
to the ambient and is specified in Table 2. Note the Ryy;.q)
givenin Table 2 assumes that the package is soldered to
a PCB. The above formula for maximum power dissipa-
tion assumes a constant load (ie. = 100 s). The transient
thermal resistance for a single pulse is much lower than
the continuous value. For example the A 6150 in DIP8
package will have an effective thermal resistance from
the junction to the ambient of about 10°C/W for a single
100 ms pulse.
V\x Monitoring
The power-on reset and the power-down reset are gene-
rated as a response to the external voltage level on the
Vy input. The external voltage level is typically obtained
from a voltage divider as shown in Fig. 18. The user uses
the external voltage divider to set the desired threshold
level for power-on reset and power-down reset in his
system. The internal comparator reference voltage is
typically 1.52 V.
At power-up the reset output (RES) is held low (see Fig.
4). After INPUT reaches 3.36 V (and so OUTPUT reach-
es at least 3 V) and V| becomes greater than Vgeg, the
RES output is held low for an additional power-on-reset
(POR) delay which is equal to the watchdog time Typ
(typically 100 ms with an external resistor of 123 k(2 con-
nected at R pin). The POR delay prevents repeated
toggling of RES even if V) and the INPUT voltage drops
out and recovers. The POR delay allows the micropro-
cessor’s crystal oscillator time to start and stabilize and
ensures correct recognition of the reset signal to the
microprocessor.
The RES output goes active low generating the power-
down reset whenever V falls below Vger. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on V) is typically 5 us.
Timer Programming
The on-chip oscillator with an external resistor Rgyy con-
nected between the R pin and Vgg (see Fig. 18) allows
the user to adjust the power-on reset (POR) delay,
watchdog time Typ and with this also the closed and
open time windows as well as the watchdog reset pulse
width (Typ/40).
With Rexr = 123 k() typical values are:

- Power-onresetdelay: Tpogis 100ms
- Watchdog time: Twp is100ms
- Closed window: Tew is 80ms
- Open window: Tow is 40ms
- Watchdog reset: Tworis 2.5ms

Note the current consumption increases as the fre-
quency increases.
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Watchdog Timeout Period Description

The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 3) and
is defined by two parameters, Typ and the Open Window
Percentage (OWP).

The closed window starts just after the watchdog timer
resets and is defined by Tew = Twp — OWP(Twp).

The open window starts after the closed time window fi-
nishes and lasts till Typ + OWP(Typ). The open window
time is defined by Tow = 2 x OWP(Typ).

For example if Twp = 100 ms (actual value) and OWP =
+ 20% this means the closed window lasts during first

Two versus Voyrpyr at T, = +25°C

the 80 ms (Tew = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Toy = 2x 0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
baseis + 10% accurate, software must use the following
formula as the limits for servicing signal TCL during the
open window:

Rexr X 0.75 to Rexy X 0.85 where Rexy is in k() for Typ in
ms (the formula is valid for Rexy = 70 k(2).

For example, if Rgxr = 123 k2 then Tyyp = 100ms £10%
and the useful open window limits for software are 90 to
110 ms.

Two versus Rat T, = +25°C

100007 R=10MQ 3
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7
£
2 i
5
100
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i
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Fig. 8
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Twp versus Rat T, = +25°C
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Twp versus Voyrpyr at T, = +85°C

Twpversus Rat T, = +85°C

Fig. 13
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Twp versus temperature at 5V

Twpversus Rat5V
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OUTPUT Current versus INPUT Voltage
100 S08 package
80 \
<
& S( \\
£ 60 N N
) £ —oro
£ [TJ'SO C \\ \ \stw_c?}
5 \ N ~
z 40 N
5 \
(@] —QEo D
0 T,=85°C
e~ |
0
0 5 10 15 20 25 30
INPUT voltage [V]
Fig. 17




A 6150

Timer Clearing and RES Action

The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period a short watchdog RES pulse is generated which is
equal to Typ/40 = 2.5 ms typically (see Fig. 5).

With the open window constraint new security is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incoirect cycle time) or too slowly
(incorrect execution) it will cause the system to be reset.
If software is stuck in a loop which includes the routine to
clear the watchdog then a conventional watchdog would
not make a system reset even though software is mal-
functioning; the A 6150 would make a system reset
because the watchdoa would be cleared too quickly.

If no TCL signal is applied before the closed and open
windows expire, RES will start to generate square waves
of period (Tow + Tow + Twor). The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-
quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-
tion “Enable - EN Output”).

The RES output must be pulled up to Vourpyr even if the
output is not used by the system (see Fig. 18).
Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 6. On power-
up, when the voltage at V\ reaches Vggg, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no

Typical Application

effect until this power-on-reset delay is completed. After
the POR delay has elapsed, RES goes inactive and the
watchdog timer starts acting. If no TCL pulse occurs,
RES goes active low for a short time Tyor after each
closed and open window period. A TCL pulse coming
during the open window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Vgee level for longer than
typically 5 us overrides the timer and immediately forc-
es RES active and EN inactive. Any further TCL pulse
has no effect until the next power-up sequence has com-
pleted.

Enable — EN Output

The system enable output, EN, is inactive always when
RES is active and remains inactive after a RES pulse
until the watchdog is serviced correctly 3 consecutive
times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with
TCL during the open window, the EN goes active low.

A malfunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controls could be energized each time reset goes inac-
tive (time allowed for the system to restart) and in this
way the electrical motors driven by the system could
function out of control. The A 6150 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cleared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).

For the version A0 the EN output must be pulled up to
Vourput €ven if the output is not used by the system (see
Fig. 18).

Unregulated voltage

Version AO:
Version A1:

Regulated voltage

T
e | Address
“Tho, Fﬁm 100k&)|100kﬂ decoder
224uF |100kQ D
= : t Microprocessor
: AES
Motor
R2 ENcontrols
GND
Fig. 18
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Package and Ordering Information
Dimensions of DIP8 Package

10.0 max. N

£
T A E
6 max.2 ‘
| 3.5+03 \)/(_o - 15° >{l€ 0.2 +0.1
7.62

Moo K

]

|

1

|

1

|
6.6 max.
7.62 +0.7

1
Dimensions in mm o ‘ Fig. 19
Dimensions of SO8 Package
5.0 max. é 4.0 max.
1S
155 n g 2
.55 max. 1. . S,
e i L—
0.49 max. | | 0.4min.yl |e
»1.27 & 6.2 max.
4 K] 2 1
-] [] L 8
Fig. 20

Dimensions in mm

Ordering Information
Industrial temperature range (—40°C to +85°C): Extended temperature range (—40°C to +125°C):

Type" Package Type" Package
A6150nn8P DIP8 A6150nn X 8P DIP8*
A6150nn8S SO8 A6150nn X8S SO8*

When ordering please specify complete part number.
Marking on package:

Package Marking"
DIP8 A6150nn
S08 6150 nn
" nn stands for the versions A0*, A1. * on request

©1994 EM Microelectronic-Marin SA, 09/94, Rev. /074




A 6170

Regulator & Watchdog

Features

B Highly accurate 5 V, 100 mA guaranteed output

B Low dropout voltage, typically 250 mV at 100 mA

B Low quiescent current, typically 155 uA

B Standby mode, maximum current 240 uA (without
load on OUTPUT)

B Unregulated DC input can withstand —20 V reverse
battery and +60 V power transients

B Fully operational for unregulated DC input voltage
up to 26 V and regulated output voltage downto 3.0 V

B Reset output guaranteed for regulated output voltage
downto 1.2V

B No reverse output current

W Very low temperature coefficient for the regulated output

B Current limiting

W Comparator for voltage monitoring, reset threshold 1.17V

B + 1.5% voltage threshold tolerance at 25°C

B + 3% voltage threshold tolerance from —40to +70°C

B Programmable reset voltage monitoring

W Voltage window, high threshold 5.9 V

B Programmable power on reset (POR) delay

B Watchdog with programmable time windows guarant-
ees a minimum time and a maximum time between
software clearing of the watchdog

M Time base accuracy +10%

B System enable output offers added security

B TTL/CMOS compatible

W —40°C to +70°C temperature range

B DIP8 and SO8 packages

Description

The A 6170 offers a high level of integration by combin-
ing voltage regulation, voltage monitoring and software
monitoring in an 8 lead package. The voltage regulator
has a low dropout voltage (typ. 250 mV at 100 mA) and
a low quiescent current (155 nA). The quiescent current
increases only slightly in dropout prolonging battery life.
Built-in protection includes a positive transient absorber
for up to 60 V (load dump) and the ability to survive an
unregulated input voltage transient of —20 V (reverse
battery). The input may be connected to ground or a
reverse voltage without reverse current flow from the
output to the input. A comparator monitors the voltage
applied at the V,y input comparing it with an internal
1.17 V reference. The power-on reset function is initializ-
ed after V| reaches 1.17 V and takes the reset output
inactive after Tpor depending of external resistance. The
reset output goes active low when the V| voltage is less
than 1.17 V. The RES and EN outputs are guaranteed to
be in a correct state for a regulated output voltage as low

as 1.2 V. The watchdog function monitors software cycle
time and execution. If software clears the watchdog too
quickly (incorrect cycle time) or too slowly (incorrect
execution) it will cause the system to be reset. The
system enable output prevents critical control functions
being activated until software has successfully cleared
the watchdog three times. Such a security could be used
to prevent motor controls being energized on repeated
resets of a faulty system.

Applications

B Industrial electronics

M Cellular telephones

B Security systems

W Battery powered products

W High efficiency linear power supplies

Typical Operating Configuration

Unregulated p—-
Voltage

Fig. 1
Pin Assignment
DIP8/S08
EN[]® Vi
RES
g A 6170 -

TCL (] ] ouTPUT

Vss [ [ INPUT
Fig. 2
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Absolute Maximum Ratings

Operating Conditions

Parameter

Symbol| Conditions Parameter Symbol | Min. [Typ. | Max. Units
Continuous voltage at INPUT Operating junction
toVgg Vineur | —0.3t0 +30V temperature T, —-40 +70 | °C
Transients on INPUT for INPUT voltage " Vineur | 3.36 26 v
t< 100 ms and duty cycle 1% Virans | —20to +60V OUTPUT voltage "? Voureur | 3.0 v
Max. voltage at any signal pin Vuax  |[OUTPUT+0.3V| | RES&ENguaranteed® |Voymeyr| 1.2 \%
Min. voltage atany signal pin Vi Vss —0.3V OUTPUT current loutput 100 | mA
Storage temperature Tsro —65t0 +150°C Comparatorinput
Electrostatic discharge max. to voltage Vi 0 NVoureur] V
MIL-STD-883C method 3015 Vsmax 1000V RC-oscillator
Max. soldering conditions Tsmax 250°Cx10s programming R 10 1000 | kQ
Table 1 Thermal resistqnce from
junction to ambient®
Stresses above these listed maximum ratings may -DIP8 Ring-a) 105 |°cw
cause permanent damage to the device. Exposure be- - S08 Ringia) 160 |°C/W
yond specified operating conditions may affect device
reliability or cause malfunction. Table 2

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range. Unused inputs must always be
tied to a defined logic voltage level.

Full operation guaranteed. To achieve the load regulation spe-
cified in Table 3 a 22 uF capacitor or greater is required on the
INPUT, see Fig. 8. The 22 uF must have an effective resis-
tance = 5 () and a resonant frequency above 500 kHz.

A 10 uF load capacitor and a 100 nF decoupling capacitor are
required on the regulator OUTPUT for stability. The 10 «F must
have an effective series resistance of < 5 () and aresonant fre-
quency above 500 kHz.

RES must be pulled up externally to Ve even if it is unus-
ed. (Note: RES and EN are used as inputs by EM test.)

The OUTPUT current will not apply for all possible combina-
tions of input voltage and output current. Combinations that
would require the A 6170 to work above the maximum junction
temperature (70°C) must be avoided.

The thermal resistance specified assumes the package is sol-
dered to a PCB.
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Electrical Characteristics
Vineur = 6.0V, C_ = 10 uF + 100 nF, C\\pyr = 22 uF, T; = —40 to +70°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Unit
Supply currentin standby mode lss Rexr = don'tcare, TCL = Voyrpyr,

Viy=0V,I =100 A 240 uA
Supply current ? lss Rexr = 100k, /Ps at Voyreyr,

O/Ps 1 MQto Voyrpyr, I = 100 uA 155 300 nA
Supply current Iss Rexr = 100kQ, I/Ps at Voyrpyr,

O/Ps 1M to Voureyr. I = 100mA 1.7 4.2 mA
Outputvoltage Vourpur | IL= 100 A 4.88 5.12 \
Outputvoltage Voureur | 100 A <1, =100mA,

—-40°C=T,=70°C 4.85 5.15 \
Output voltage temperature
coefficient? Vinicoett 50 180 ppm/°C
Line regulation® Vine 6V=Vppur=26V,l, =1mA,

T,=70°C 0.2 0.5 %
Load regulation® A 100 #A < I <100mA 0.2 0.6 %
Dropoutvoltage ¥ Vororour | I = 100 wA 40 170 mV
Dropout voltage ¥ Vororour | I =100mA 420 mv
Dropout supply current lss Vinpur = 4.5V, 1L =100 A,

Rexr = 100kQ2, O/Ps 1 MQ to

Voureuts Ps at Voyrpur 300 560 A
Thermal regulation ¥ Vi T,=25°C,|_=50mA,

Vineur =26V, T=10ms 0.05 0.25 %/W
Current limit lLmax OUTPUT tied to Vgg 450 mA
OUTPUT noise, 10Hzto 100kHz | Vyoise 200 uVrms

3.0 = Voyurpur 5.5V, I = 100 pA, C, = 10 uF + 100 nF, Cipyr = 22 uF, T; = —40to +70°C, unless otherwise specified
RESandEN

Output Low Voltage VoL Vourpur = 4.5V, lop =20 mA 0.4 Vv
Vou Vourpur = 4.5V, lo, = 8mA 0.2 0.4 v
Voo Vourpur = 2.0V, lgp =4mA 0.2 0.4 \"
Voo Vourpur = 1.2V, lo, = 0.5mA 0.06 0.2 v
EN
Output High Voltage Vou Voutpur =4.5V, loy = — 1 mA 3.5 4.1 \"
Vou Vourpur = 2.0V, loy = —100 nA 1.8 1.9 \Y
o Vou Vourpur = 1.2V, loy = =30 nA 1.0 1.1 \"
TCLandV)y
TCL Input Low Level Vi Vss 0.8 Vv
TCL Input High Level Viy 20 Voureur \Y
Leakage current TCL input I Vgs < VreL < Vouteur 0.05 1 wA
V\yinputresistance Ruin 100 MQ
Comparator reference 97 Viee T,=25C 1.148 1.170 1.200 v
Ve T,= —20°Cto +70°C 1.123 1.218 v
Vier 1.123 1.222 v
Comparator hysteresis ” Vvt 2 mV
Level detector of Voyreyr ¥ VhigH T,=25°C 5.78 5.95 6.12 v
VhigH 5.60 6.30 \"
Hysteresis Viva 50 mV
" If INPUT is connected to Vgg, no reverse current will flow from the OUTPUT to the INPUT, however the supply Table 3

current specified will be sank by the OUTPUT to supply the A 6170.

The OUTPUT voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.

Regulation is measured at constant junction temperature using pulse testing with a low duty cycle. Changes in OUTPUT voltage due to heating
effects are covered in the specification for thermal regulation.

The dropout voltage is defined as the INPUT to OUTPUT voltage differential at which the OUTPUT voltage drops 100 mV below its nominal measu-
red ata 1V differential.

Thermal regulation is defined as the change in OUTPUT voltage at a time T after a change in power dissipation is applied, excluding load or line
regulation effects.

The comparator and the voltage regulator have separate voltage references (see “Block Diagram” Fig. 7).

The comparator reference is the power-down reset threshold. The power-on reset threshold equals the comparator reference voltage plus the com-
parator hysteresis (see Fig. 4).

The level detector of Vourpyr (Vi) is the level when Voyrpyr is rising. The level detector when Voyreyr is falling equals Vi g minus the hysteresis
(Vhvz) (see Fig. 4).

2)
3)

a)

5)

6
Ul

8)
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Timing Characteristics
Vinpur = 6.0V, I, =100 nA, C, = 10 uF + 100 nF, Cyypyy = 22 uF, T, = —40t0 +70°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCL to Output Pins Toimo 250 500 ns
V) sensitivity Tsen 1 5 20 us
Logic Transition Times on all Output Pins | T Load 10 k2, 50 pF 30 100 ns
Power-on Reset delay Tror Rexr =115k}, 1% 90 100 110 ms
Watchdog Time Two Rexr = 115kQ, 1% 90 100 110 ms
Open Window Percentage OowpP +0.2Twp
Closed Window Time Tew 0.8Twp

Tew Rexr = 115kQ, 1% 72 80 88 ms
Open Window Time Tow 0.4Twp

Tow Rexr = 115kQ, +1% 36 40 44 ms
Watchdog Reset Pulse Twor Two/40

Twor Rext = 115kQ, +1% 2.5 ms
Tcu Input Pulse Width TreL 150 ns

Table 4

Timing Waveforms
Watchdog Timeout Period

Two = Tron _ Condition:
—owp | +owp Rexr = 115k
_—20% | _+20%
W74
Watchdog |e Tew - closed window -l Tow - open window
timer reset t [ms]
80 100 120 o
Fig. 3
Voltage Monitoring
Vi v
HY2
VHIGH :
Tsen
‘.1 le—
v VHV1
e A Conditions:
/ Tsen Tsen Tsen Tsen Tsen  Teen Vourpur =3V
A/ naing — e —|«—  No timeout
Tror Teor Tron

RES [—[ [ [————J Fig. 4
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Timer Reaction

Conditions: V,y > Vger after power-up sequence
Tew TO""T Tewt Tow Tew+Toy To Tc Tew+Tow
Ao O e r—»qwl - VT»« e [ aa—
e | I Ll 1 ] | |
TCL || I [ [
A= PP =g
N | I ! ! I ! L | 1 ! 1
= W e
| | | !
N I Ll I R L S B ]
T T T o 1 | | i - - | T | T | T T _[1—77
IR B st L T I S
Lo i R U S N R N b
° ¢ ¢ ) ) o & 148 & o jo &
3 correct TCL services  Timeout
—~ EN goes active low
o - Watchdog timer reset Fig. 5
Combined Voltage and Timer Reaction
Vin 4
Vv, ; | Condition:
REF : l Vourpur =3V
| |
| | —
: I
-
1Tror=Two  Tow Tew |
I | {
| ! 1
i
oL ot Tow | |
! ! ! [ | [ | |
I D R
RES| N N N N S T B
BN ! I e S I D )
i 6 S S S L S S S
TCL 3 correct TCL service
o - Watchdog timer reset too early ~ ENgoes active low Fig. 6
Block Diagram
Voltage
INPUT Reguistor OUTPUT :T
—
Comparator EN j—q
Voltage \
Reference _{ﬂ
1 +
Voltage Vier [\ SOmparator Reset | ., RES —1“'_[_0
Reference = Control "1
V, +
N l Open drain
output RES
Osci@or_l N
R with inlern.(;J ij]
TcL Fig. 7
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Pin Description

Pin | Name Function

1 EN Push-pull active low enable output

2 |RES Open drain active low reset output.
‘RES must be pulled up to Voyrpur
evenif unused

3 | TCL Watchdog timer clear input signal

4 | Vgg GND terminal

5 INPUT Voltage regulator input

6 | OUTPUT| Voltage regulator output

7 |R Rexr input for RC oscillator tuning

8 Vin Voltage comparator input

Table 5

Functional Description

Voltage Regulator

The A6170 has a5V + 2%, 100 mA, low dropout volt-
age regulator. The low supply current (typ. 155 nA) mak-
es the A 6170 particularly suited to automotive systems
then remain energized 24 hours a day. The input voltage
range is 3.36 V to 26 V for operation and the input protec-
tion includes both reverse battery (negative transients
up to 20 V below ground) and load dump (positive tran-
sients up to 60 V). There is no reverse current flow from
the OUTPUT to the INPUT when the INPUT equals Vgg.
This feature is important for systems which need to
implement (with capacitance) a minimum power supply
hold-up time in the event of power failure. To achieve
good load regulation a 22 uF capacitor (or greater) is
needed on the INPUT (see Fig. 8). Tantalum or alumi-
nium electrolytics are adequate for the 22 uF capacitor;
film types will work but are relatively expensive. Many
aluminium electrolytics have electrolytes that freeze at
about —30°C, so tantalums are recommended for opera-
tion below —25°C. The important parameters of the
22 uF capacitor are an effective series resistance of
= 5 Q and a resonant frequency above 500 kHz.

A 10 uF capacitor (or greater) and a 100 nF capacitor are
required on the OUTPUT to prevent oscillations due to
instability. The specification of the 10 uF capacitor is as
per the 22 uF capacitor on the INPUT (see previous
paragraph).

The A 6170 will remain stable and in regulation witi no
external load and the dropout voltage is typically con-
stant as the input voltage fall to below its minimum level
(see Table 2). These features are especially important in
CMOS RAM keep-alive applications.

Care must be taken not to exceed the maximum junction
temperature (+70°C). The power dissipation within the
A 6170 is given by the formula:

Prorac = (Vineut — Voutpur) * louteur + (Vinput) - Iss

The maximum continuous power dissipation at a given
temperature can be calculated using the formula:

PMAX = (7000 - TA)/ Rm(ira)

where Ry, is the thermal resistance from the junction
to the ambient and is specified in Table 2. Note the Ry .o
given in Table 2 assumes that the package is soldered to
a PCB. The above formula for maximum power dissipa-
tion assumes a constant load (ie. = 100 s). The transient
thermal resistance for a single pulse is much lower than
the continuous value. For example the A 6170 in DIP8
package will have an effective thermal resistance from
the junction to the ambient of about 10°C/W for a single
100 ms pulse.

V\n Monitoring

The power-on reset and the power-down reset are gene-
rated as a response to the external voltage level on the
Vy input. The external voltage level is typically obtained
from a voltage divider as shown in Fig. 8. The user uses
the external voltage divider to set the desired threshold
level for power-on reset and power-down reset in his
system. The internal comparator reference voltage is
typically 1.17 V.

At power-up the reset output (RES) is held low (see Fig.
4). After INPUT reaches 3.36 V (and so OUTPUT reach-
es at least 3 V) and V| becomes greater than Vgee, the
RES output is held low for an additional power-on-reset
(POR) delay which is equal to the watchdog time Typ
(typically 100 ms with an external resistor of 115 k() con-
nected at R pin). The POR delay prevents repeated
toggling of RES even if V| and the INPUT voltage drops
out and recovers. The POR delay allows the micropro-
cessor’s crystal oscillator time to start and stabilize and
ensures correct recognition of the reset signal to the
microprocessor.

The RES output goes active low generating the power-
down reset whenever V) falls below Vgee. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on Vy is typically 5 us.

Voltage Window

The reset output (RES) is inactive when V,y is higher
than Vgee and when Voyrpyr is lower than Viygy. If Vi is
less than Vgee or Vourpyr higher than Vi gy, the reset
output goes active low (see Fig. 4).

Timer Programming

The on-chip oscillator with an external resistor Rgyy con-
nected between the R pin and Vg (see Fig. 8) allows the
user to adjust the power-on reset (POR) delay, watch-
dog time Ty and with this also the closed and open time
windows as well as the watchdog reset pulse width
(Twp/40).

With Rexr = 115 k() typical values are:

- Power-onresetdelay: Tporis 100ms

- Watchdog time: Twp is100ms
- Closed window: Tew is 80ms
- Open window: Tow is 40ms
- Watchdog reset: Tworis 2.5ms

Note the current consumption increases as the fre-
quency increases.
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Watchdog Timeout Period Description

The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 3) and
is defined by two parameters, Typ and the Open Window
Percentage (OWP).

The closed window starts just after the watchdog timer
resets and is defined by Ty = Twp — OWP(Typ)-

The open window starts after the closed time window fi-
nishes and lasts till Ty,p, + OWP(T\p). The open window
time is defined by Toy = 2 x OWP(Tyyp).

For example if Typ = 100 ms (actual value) and OWP =
+ 20% this means the closed window lasts during first
the 80 ms (T¢yw = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Tow = 2 x 0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
base s + 10% accurate, software must use the following
formula for servicing signal TCL during the open window:
Typically Rexr x 0.87 where Rexy is in kQ for Typ in ms
(the formula is valid for Regxr = 70 k(). For example, if
Rexr = 115kQ then Ty = 100 ms +10% and the useful
open window limits for software are 90 to 110 ms.

Timer Clearing and RES Action

The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period a short watchdog RES pulse is generated which is
equal to Ty / 40 = 2.5 ms typically (see Fig. 5).

With the open window constraint new security is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incorrect cycle time) or too slowly
(incorrect execution) it will cause the system to be reset.
If software is stuck in a loop which includes the routine to
clear the watchdog then a conventional watchdog would
not make a system reset even though software is mal-
functioning; the A 6170 would make a system reset
because the watchdog would be cleared too quickly.

If no TCL signal is applied before the closed and open
windows expire, RES will start to generate square waves
of period (Tew + Tow + Twor)- The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-

quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-
tion “Enable - EN Output”).

The RES output must be pulled up to Vet even if the
output is not used by the system (see Fig. 8).
Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 6. On power-
up, when the voltage at V| reaches Vg, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no
effect until this power-on-reset delay is completed. After
the POR delay has elapsed, RES goes inactive and the
watchdog timer starts acting. If no TCL pulse occurs,
RES goes active low for a short time Ty,pg after each
closed and open window period. A TCL pulse coming
during the_opoen window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Vg level for longer than
typically 5 us overrides the timer and immediately forces
RES active and EN inactive. Any further TCL pulse has
no effect until the next power-up sequence has complet-
ed.

Enable — EN Output

The system enable output, EN, is inactive always when
RES is active and remains inactive after a RES pulse
until the watchdog is serviced correctly 3 consecutive
times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with
TCL during the open window, the EN goes active low.

A malfunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controls could be energized each time reset goes inac-
tive' (time allowed for the system to restart) and in this
way the electrical motors driven by the system could
function out of control. The A 6170 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cleared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).




et

A 6170

Typical Application

Unregulated Voltage
336..26V

Regulated Voltage

VDD VDD VDD
] N e
o RX RX
: CRTL .
cru K Dliines S,’_'Ign'::
110 XO
/0 I EIA
—_ Modem =/
RES - I I RS232
[ /O Ves |/cs Vgs X! Vss
J 1/0 Lines

Fig. 8
OUTPUT Current versus INPUT Voltage
S08 package
100
80
Z 60 /] <
2 T, = 50°C T,=25C
5 N
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T, =70°C
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0
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Fig. 9
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Twp versus Temperature at 5V

Twpversus Rat5V
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Twp versusRat T, = +25°C
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Twp versus Voyrpyrat T, = +70°C

Two versus Rat T, = +70°C
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Package and Ordering Information
Dimensions of DIP8 Package

¢ 10.0 max. )

£
T £
0

J(—O»15° >€ 0.2 0.1

7.62

5.0 max.

»11.27 &~

Dimensions in mm

A A
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Dimensionsinmm =~ o~ ——X Fig. 19
Dimensions of SO8 Package
4.0 max.
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A )@).25 max.

e
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Fig. 20

Ordering Information

The A 6170 is available in the following packages:
Type Package
A 6170 8P DIP8
A 6170 8S SO8

When ordering please specify complete part number.

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/078
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Regulator & Watchdog

Features

W Highly accurate 5 V, 100 imA guaranieed output

B Low dropout voltage, typically 250 mV at 100 mA

B Low quiescent current, typically 155 uA

B Standby mode, maximum current 240 uA (without
load on OUTPUT)

B Unregulated DC input can withstand —20 V reverse
battery and +60 V power transients

B Fully operational for unregulated DC input voltage
upto 26 V and regulated output voltage downto 3.0 V

B Reset output guaranteed for regulated output voltage
downto 1.2V

W No reverse output current

B Very low temperature coefficient for the regulated output

M Current limiting

W Comparator for voltage monitoring, reset threshold 1.17V

B * 1.5% voltage threshold tolerance at 25°C

W * 3% voltage threshold tolerance from —40to +70°C

B Programmable reset voltage monitoring

W Voltage window, high threshold 5.9 V

B Programmable power on reset (POR) delay

B Watchdog with programmable time windows guarant-
ees a minimum time and a maximum time between
software clearing of the watchdog

B Time base accuracy +10%

B System enable output offers added security

B 3 chip select feed-thru circuit controlled by EN

B TTL/CMOS compatible

W —40°C to +70°C temperature range

B DIP14 and SO14 packages

Description

The A 6173 offers a high level of integration by combin-
ing voltage regulation, voltage monitoring and software
monitoring in an 14 lead package. The voltage regulator
has a low dropout voltage (typ. 250 mV at 100 mA) and
a low guiescent current (155 uA). The quiescent current
increases only slightly in dropout prolonging battery life.
Built-in protection includes-a positive transient absorber
for up to 60 V (load dump) and the ability to survive an
unregulated input voltage transient of —20 V (reverse
battery). The input may be connected to ground or a
reverse voltage without reverse current flow from the
output to the input. A comparator monitors the voltage
applied at the Vy input comparing it with an internal
1.17 V reference. The power-on reset function is initializ-
ed after V|, reaches 1.17 V and takes the reset output
inactive after Tpor depending of external resistance. The
reset output goes active low when the V) voltage is less
than 1.17 V. The RES and EN outputs are guaranteed to

be in a correct state for a regulated output voltage as low
as 1.2 V. The watchdog function monitors software cycle
time and execution. If software clears the watchdog too
quickly (incorrect cycle time) or too slowly (incorrect
execution) it will cause the system to be reset. The
system enable output prevents critical control functions
being activated until software has successfully cleared
the watchdog three times. Such a security could be used
to prevent motor controls being energized on repeated
resets of a faulty system.

Applications

B Industrial electronics

M Cellular telephones

B Security systems

W Battery powered products

W High efficiency linear power supplies

Typical Operating Configuration

Unregulated |
Voltage

-4

Pin Assignment

sors Saml® pess
CSOUTz [ CSINZ
CSouri [ CSmi
EN[] A6173 Vi
RES [ R

TCL [ OuTPUT
Vss [ INPUT g0 o
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Absolute Maximum Ratings

Operating Conditions

Parameter Symbol| Conditions Parameter Symbol| Min. | Typ. | Max. Units
Continuous voltage at INPUT Operating junction
toVss Vineur | —0.3to +30V temperature T, -40 +70 | °C
Transients on INPUT for INPUT voltage " Vineur | 3.36 26 \
t < 100 ms and duty cycle 1% Vipans | —20t0 +60V OUTPUT voltage "2 Voureur | 3.0 v
Max. voltage at any signal pin Vmax OUTPUT+0.3V RES&EN guaranteed® Voureur | 1.2 Vv
Min. voltage atany signal pin Vi Vss—0.3V OUTPUT current” louteur 100 | mA
Storage temperature Tsto —65t0 +150°C Comparatorinput
Electrostatic discharge max. to voltage Vi 0 Voureur] V
MIL-STD-883C method 3015 Vsmax 1000V RC-oscillator
Max. soldering conditions Tsmax 250°Cx10s programming R 10 1000 | kQ
Table 1 Thermal resistapce 5from
junction to ambient ¥
Stresses above these listed maximum ratings may —DIP14 Ringia) 100 |°C/W
cause permanent damage to the device. Exposure be- -S014 inia) 150 |°C/W
yond specified operating conditions may affect device
reliability or cause malfunction. Table 2

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when aii terminai voitages are kept within the
supply voltage range. Unused inputs must always be
tied to a defined logic voltage level.

2)

3)

4)

5)

Full operation guaranteed. To achieve the load regulation spe-
cified in Table 3 a 22 uF capacitor or greater is required on the
INPUT, see Fig. 9. The 22 uF must have an effective resis-
tance = 5 () and a resonant frequency above 500 kHz.

A 10 uF load capacitor and a 100 nF decoupling capacitor are
required on the regulator OUTPUT for stability. The 10 uF must
have an effective series resistance of = 5 () and aresonant fre-
quency above 500 kHz.

RES must be pulled up externally to Voyreyr even if it is unus-
ed. (Note: RES and EN are used as inputs by EM test.)

The OUTPUT current will not apply for all possible combina-
tions of input voltage and output current. Combinations that
would require the A 6173 to work above the maximum junction
temperature (70°C) must be avoided.

The thermal resistance specified assumes the package is sol-
dered to a PCB.
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Electrical Characteristics
Vinpur = 6.0V, C_ = 10 uF + 100 nF, Ciypyr = 22 uF, T, = —40 to +70°C, unless otherwise specified

Paramet Symbol | Test Conditions Min. Typ. Max. Unit
Supply currentin standby mode | lgg Rexr = don'tcare, TCL = Voyrpyr,
V=0V, I =100 uA 240 uA
Supply current Iss Rexr = 100kQ, I/Ps at Voyrpyr,
O/Ps 1 MQto Voyreyr, I = 100 uA 155 300 uA
Supply current ! lss Rexr = 100 k€, /Ps at Voyreyr,
O/Ps 1M to Vourpur, I = 100mA 1.7 42 mA
Output voltage Vourpur | I =100 uA 4.88 5.12 \
Output voltage Vourpur | 100 A <1 <100mA,
-40°C=T,;=70°C 4.85 5.15 \
Output voltage temperature
coefficient? Vincoet 50 180 ppm/°C
Line regulation® Vine 6V =<Vipyr=26V,| =1mA,
=70°C 0.2 0.5 %
Load regulation ¥ Vi 100 pA <1 <100mA 0.2 0.6 %
Dropout voltage ¥ Voropout | I =100 wA 40 170 mV
Dropout voltage ¥ Vororour | I = 100mA 420 mv
Dropout supply current lss Vinpur = 4.5V, I = 100 A,
Rexr = 100k, O/Ps 1 MQto
Voureur, I/Ps atVoyrpur 300 560 uA
Thermal regulation ® Vior T,=25°C,|, =50 mA,
Vineur =26V, T=10ms 0.05 0.25 %/W
Current limit I max OUTPUT tiedto Vgg 450 mA
QUTPUT noise, 10Hz to 100kHz VN‘OiSE 200 uVrms
3.0 = Voyrpur = 5.5V, I = 100 A, C = 10 uF + 100 nF, C\pyr = 22 uF, Ty = —40 to +70°C, unless otherwise specified
RES, ENand CSqyri2
Output Low Voltage VoL Vourputr = 4.5V, lo. =20 mA 0.4 \"
Voo Vourpur = 4.5V, lo. = 8mA 0.2 0.4 Vv
VoL Vourpur = 2.0V, lo, = 4mA 0.2 0.4 v
Voo Vourpur = 1.2V, lo, = 0.5mA 0.06 0.2 \
ENand CSoyrias
Output High Voltage Von Voutpur = 4.5V, lgy = —1mA 35 4.1 Vv
Vou Voutpur = 2.0V, loy = =100 A 1.8 \Y
Vou Vourpur = 1.2V, loy = =30 A 1.0 \Y
TCL, Viy and TSy 55
TCL and—Sm1 123 Input Low Level | V. Vss 0.8 \Y
TCLand CSy 23 Input High Level | V,, 2.0 Voutput \
Leakage current TCL input Iy Vss =< Vrer = Voureur 0.05 1 uA
V\ninput resistance Ruin 100 MQ
Comparator reference ®7 Vier T,=25C 1148 | 1170 | 1.200 %
Vier T,=-20°Cto +70°C 1123 1.218 \Y
Viagr 1.123 1.222 v
Comparator hysteresis " Vi1 2 mV
Level detector of Voyrpyr ¥ ViigH T,=25°C 5.78 5.95 6.12 \
VhigH - 5.60 6.30 Vv
Hysteresis Vhy2 50 mV
) Jf INPUT is connected to Vss, no reverse current will flow from the OUTPUT to the INPUT, however the supply Table 3

2)
3)

£

2

6)
7

=

current specified will be sank by the OUTPUT to supply the A 6173.

The OUTPUT voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature range.

Regulation is measured at constant junction temperature using pulse testing with a low duty cycle. Changes in OUTPUT voltage due to heating
effects are covered in the specification for thermal regulation.

The dropout voltage is defined as the INPUT to OUTPUT voltage differential at which the OUTPUT voltage drops 100 mV below its nominal measu-
red ata 1 V differential.

Thermal regulation is defined as the change in OUTPUT voitage at a time T after a change in power dissipation is applied, excluding load or line
regulation effects.

The comparator and the voltage regulator have separate voltage references (see “Block Diagram” Fig. 8).

The comparator reference is the power-down reset threshold. The power-on reset threshold equals the comparator reference voltage plus the com-
parator hysteresis (see Fig. 5).

The level detector of Voyrpyr (Viign) is the level when Voyrpyr is rising. The level detector when Vo rpyr is falling equals Vg minus the hysteresis
(Viva) (see Fig. 5).
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Timing Characteristics
Vinpur = 6.0V, I =100 uA, C_ = 10 uF + 100 nF, Ci\pyr = 22 uF, Ty = —40to +70°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Propagation delays:
TCL to Output Pins Toio 250 500 ns
CS ) to CSoury at rising edge TesH 125 200 ns
TS to CSguqy at falling edge Test 75 150 ns
V) sensitivity Tsen 1 5 20 us
Logic Transition Times on all Output Pins | Tyg Load 10k(2, 50 pF 30 100 ns
Power-on Resetdelay Tror Rexr = 115kQ, 1% 90 100 110 ms
Watchdog Time Two Rexr = 115kQ, £1%[ 90 100 110 ms
Open Window Percentage OowP +0.2Twp
Closed Window Time Tow 0.8Twp

Tow Rexr = 115kQ, 1% 72 80 88 ms
Open Window Time Tow 0.4 Two

Tow Rexr = 115kQ, 1% 36 40 44 ms
Watchdog Reset Pulse Twor Twp/40

Twor Rexr = 115kQ, +1% 25 ms
TeL Input Pulse Width TreL 150 ns

Table 4

Timing Waveforms
Watchdog Timeout Period

— Two = Teon - Condition:
-OWP +OWP REXT =115kQ
4—20% | +20%
Tew- i R :
Watchdog | cw - Closed window -l Tow - open window
timer reset {[ms] o
80 100 120
Fig. 3
Chip Select
Conditions: Voyrpyr =3V
TCL No timeout
TCL
EN —
CSins -——d/r__‘—__ﬂ\\___
CSOUTx
Tooo
]
Fig. 4
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Voltage Monitoring
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T Tee T T Vourpur = 3V
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Fig. 5

Timer Reaction

Conditions: Viy > Vger after power-up sequence
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Combined Voltage and Timer Reaction
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Block Diagram

CSIN1

Voltage

P CSourr
CS NN ———
e ’—2/ CSour
TS * AN .
CSing ) CSours
EN

Regulator

Comparator
Voltage \-
Reference
@ +

OUTPUT
Enable _ —{lJ
Logi EN
R

Voltage Vier Reset ’__j_o
.
Vin +
[ Open drain
LJ_ output RES
| Oscillator | =
R with intern.C *l Tlmer—_J
L
| T
Fig. 8

Pin Description

Pin | Name Function
1] CSours | Push-pullactive low chip select output 3
2 | CSqoyr, | Push-pullactive low chip select output 2
3 | CSpury | Push-pullactive low chip select output 1
4 |EN Push-pull active low enable output
5 | RES Open drain active low reset output.
RES must be pulled up to Voyrpyr
evenif unused
6 | TCL Watchdog timer clear input signal
7 | Vss GND terminal
8 | INPUT | Voltage regulator input
9 | OUTPUT] Voltage regulator output
10 | R Rexrinput for RC oscillator tuning
11 | Vin Voitage comparator input
12 | CS\\y Chip select input 1
13 | CSin2 Chip select input 2
14 | CSpns Chip select input 3

Table 5

Functional Description

Voltage Regulator

The A6173 hasa5V = 2%, 100 mA, low dropout volt-
age regulator. The low supply current (typ. 155 uA) mak-
es the A 6173 particularly suited to automotive systems

then remain energized 24 hours a day. The input voltage
range is 3.36 V to 26 V for operation and the input protec-
tion includes both reverse battery (negative transients
up to 20 V below ground) and load dump (positive tran-
sients up to 60 V). There is no reverse current flow from
the OUTPUT to the INPUT when the INPUT equals Vgg.
This feature is important for systems which need to
implement (with capacitance) a minimum power supply
hold-up time in the event of power failure. To achieve
good load regulation a 22 uF capacitor (or greater) is
needed on the INPUT (see Fig. 9). Tantalum or alumi-
nium electrolytics are adequate for the 22 uF capacitor;
film types will work but are relatively expensive. Many
aluminium electrolytics have electrolytes that freeze at
about —30°C, so tantalums are recommended for opera-
tion below —25°C. The important parameters of the
22 uF capacitor are an effective series resistance of
= 5 and a resonant frequency above 500 kHz.

A 10 uF capacitor (or greater) and a 100 nF capacitor are
required on the OUTPUT to prevent oscillations due to
instability. The specification of the 10 uF capacitor is as
per the 22 uF capacitor on the INPUT (see previous
paragraph).

The A 6173 will remain stable and in regulation with no
external load and the dropout voltage is typically con-
stant as the input voltage fall to below its minimum level
(see Table 2). These features are especially important in
CMOS RAM keep-alive applications.

Care must be taken not to exceed the maximum junction
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temperature (+70°C). The power dissipation within the
A 6173 is given by the formula:

PTOTAL = (V|NPUT - VOUTPU“() ) IOUTPUT + (VINPU‘I) : ISS
The maximum continuous power dissipation at a given
temperature can be calculated using the formula:

Pyax = (70°C — TA) / R(h(]—a)

where Ry, is the thermal resistance from the junction
to the ambient and is specified in Table 2. Note the Ry;.q
given in Table 2 assumes that the package is soldered to
a PCB. The above formuia for maximum power dissipa-
tion assumes a constantload (ie. = 100 s). The transient
thermal resistance for a single pulse is much lower than
the continuous value. For example the A 6173 in DIP14
package will have an effective thermal resistance from
the junction to the ambient of about 9°C/W for a single
100 ms pulse.

Vin Monitoring

The power-on reset and the power-down reset are gene-
rated as a response to the external voltage level on the
V\ input. The external voltage level is typically obtained
from a voltage divider as shown in Fig. 9. The user uses
the external voltage divider to set the desired threshold
level for power-on reset and power-down reset in his
system. The internal comparator reference voltage is
typically 1.17 V.

At power-up the reset output (RES) is held low (see Fig.
5). After INPUT reaches 3.36 V (and so OUTPUT reach-

ag at laasgt 3 V) and V.. hacomesg greatar than V, the
€5 ateasi v V) anG Vy 0eCOMEs gréaier inan Vggr, N€

RE 3 output is held low for an additional power-on-reset
(POR) delay which is equal to the watchdog time Typ
(typically 100 ms with an external resistor of 115 k() con-
nected at R pin). The POR delay prevents repeated
toggling of RES even if V,y and the INPUT voltage drops
out and recovers. The POR delay allows the micropro-
cessor’s crystal oscillator time to start and stabilize and
ensures correct recognition of the reset signal to the
microprocessor.

The RES output goes active low generating the power-
down reset whenever V) falls below Vpee. The sensiti-
vity or reaction time of the internal comparator to the volt-
age level on V y is typically 5 us.

Voltage Window

The reset output (RES) is inactive when Vy is higher
than Vger and when Voyrpyt is lower than Vigy. If Viyis
less than Vgge or Voyrpur higher than Vi gy, the reset
output goes active low (see Fig. 5).

Timer Programming

The on-chip oscillator with an external resistor Rgxr con-
nected between the R pin and Vs (see Fig. 9) allows the
user to adjust the power-on reset (POR) delay, watchdog
time Ty and with this also the closed and open time win-
dows as well as the watchdog reset pulse width (T\y/40).
With Rexr = 115 k() typical values are:

- Power-onresetdelay: Tpogis 100 ms

- Watchdog time: Twp is100ms
- Closed window: Tew is 80ms
- Open window: Tow is 40ms
- Watchdog reset: Tworis 2.5ms

Note the current consumption increases as the fre-
quency increases.
Watchdog Timeout Period Description
The watchdog timeout period is divided into two parts, a
“closed” window and an “open” window (see Fig. 3) and
is defined by two parameters, Typ and the Open Window
Percentage (OWP).
The closed window starts just after the watchdog timer
resets and is defined by Tecw = Twp — OWP(Typ)-
The open window starts after the closed time window fi-
nishes and lasts till Tywp + OWP(Tyyp). The open window
time is defined by Tow = 2 x OWP(Typ).
For example if Tywp = 100 ms (actual value) and OWP =
+ 20% this means the closed window lasts during first
the 80 ms (Tcw = 80 ms = 100 ms — 0.2 (100 ms)) and
the open window the next 40 ms (Tow = 2 x 0.2 (100 ms)
= 40 ms). The watchdog can be serviced between 80 ms
and 120 ms after the timer reset. However as the time
base is + 10% accurate, software must use the following
formula for servicing signal TCL during the open window:
Typically Rexy x 0.87 where Rexy is in k(2 for Typ in ms
(the formula is valid for Rgxr = 70 k(1). For example, if
Rexr = 115 k€ then Tyyp = 100 ms =10% and the useful
open window limits for software are 90 to 110 ms.
Timer Clearing and RES Action
The watchdog circuit monitors the activity of the proces-
sor. If the user’s software does not send a pulse to the
TCL input within the programmed open window timeout
period a short waichdog RES puise is generated which is
equal to Typ/40 = 2.5 ms typically (see Fig. 6).
With the open window constraint new security is added
to conventional watchdogs by monitoring both software
cycle time and execution. Should software clear the
watchdog too quickly (incorrect cycle time) or too slowly
(incorrect execution) it will cause the system to be reset.
If software is stuck in a loop which includes the routine to
clear the watchdog then a conventional watchdog would
not make a system reset even though software is mal-
“functioning; the A 6173 would make a system reset
because the watchdog would be cleared too quickly.
If no TCL signal is applied before the closed and open
windows expire, RES will startto generate square waves
of period (Tcw + Tow + Twpr)- The watchdog will remain
in this state until the next TCL falling edge appears
during an open window, or until a fresh power-up se-
quence. The system enable output, EN, can be used to
prevent critical control functions being activated in the
event of the system going into this failure mode (see sec-
tion “Enable - EN Output”).
The RES output must be pulled up to Voyrpyr even if the
output is not used by the system (see Fig. 9).

Combined Voltage and Timer Action

The combination of voltage and timer actions is illustrat-
ed by the sequence of events shown in Fig. 7. On power-
up, when the voltage at V| reaches Vgee, the power-on-
reset, POR, delay is initialized and holds RES active for
the time of the POR delay. A TCL pulse will have no
effect until this power-on-reset delay is completed. After
the POR delay has elapsed, RES goes inactive and the
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watchdog timer starts acting. If no TCL pulse occurs,
RES goes active low for a short time Ty after each
closed and open window period. A TCL pulse coming
during the open window clears the watchdog timer.
When the TCL pulse occurs too early (during the closed
window), RES goes active and a new timeout sequence
starts. A voltage drop below the Ve level for longer than
typically 5 us overrides the timer and immediately forces
RES active and EN inactive. Any further TCL pulse has
no effect until the next power-up sequence has complet-
ed.

Enable — EN Output -
The system enable output, EN, is inactive always when
RES is active and remains inactive after a RES pulse

Typical Application

until the watchdog is serviced correctly 3 consecutive
times (ie. the TCL pulse must come in the open window).
After three consecutive services of the watchdog with
TCL during the open window, the EN goes active low.

A malfunctioning system would be repeatedly reset by
the watchdog. In a conventional system critical motor
controls could be energized each time reset goes inac-
tive (time allowed for the system to restart) and in this
way the electrical motors driven by the system could
function out of control. The A 6173 prevents the above
failure mode by using the EN output to disable the motor
controls until software has successfully cleared the
watchdog three times (ie. the system has correctly re-
started after a reset condition).

Regulated Voltage Periphery
1
—dWEN o0 K H |
2 oo
Wel. © D7,
v L
Unreg. 00 /0 F— | e |
Volt: ge R1 s Ll-qCS Voo
— WR WR AD
CPU  RD RD RAM
o o
=T 11 RES
L —z "o
Vss A/D WR
T RD V3023
VDD
4  Y1Y2Y3
EN, Addr. Dec. A/D [ — Voo
SS 4 D0.DB7
1 EN Interface Ves
Fig. 9
OUTPUT Current Versus INPUT Voltage
100 S0O14 package
80 \
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o = 50% = e
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Twp versus Temperature at 5 V

Twpversus Rat5V
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Twp versus Rat T, = +25°C
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Two versus Voyrpyr at T, = +70°C

Twoversus Rat T, = +70°C
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Package and Ordering Information
Dimensions of DIP14 Package
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Ordering Information

The A 6173 is available in the following packages:

Type
A6173 14P
A6173 14S

Package
DIP14
SO14

When ordering please specify complete part number.

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/079




A 6300

Regulator with Smart Reset

Features

W Supply voltage monitoring

W Highly accurate 5V, 100 mA guaranteed output

W Low dropout voltage, typically 250 mV at 100 mA

B Low quiescent current, typically 100 uA

W Standby mode, maximum current 210 uA (without
load on OUTPUT)

W Unregulated DC input can withstand —20 V reverse
battery and +60 V power transients

W Fully operational for unregulated DC input voltage
up to 26 V and regulated output voltage down to 1 V

B Resetoutput guaranteed for regulated output voltage
downto1V

W No reverse output current

W Very low temperature coefficient for the regulated output

M Current limiting

W Clear microprocessor restart after power up

W Time base accuracy = 10%

M Push-pull or Open drain output

_— ANOM ds 1 OFO b s 4 e ey
m —4U U 10 ToOo L ieimpéiaiuie range

W DIP8 and SO8 packages

Description

The A 6300 offers a high level of integration by combin-
ing voltage regulation and voltage monitoring. The volt-
age regulator has a low dropout voltage (typ. 250 mV at
100 mA) and a low quiescent current (100 uA). The
quiescent current increases only slightly in dropout pro-
longing battery life. Built-in protection includes a positive
transient absorber for up to 60 V (load dump) and the abi-
lity to survive an unregulated input voltage transient of
—20 V (reverse battery). The INPUT may be connected
to ground or a reverse voltage without reverse current
flow from the OUTPUT to the INPUT. Upon the OUTPUT
voltage rising above Vqy, the reset output, whether RES
or RES, will remain active (Res = 1, RES = 0) for an ad
ditional time of 50 ms. This allows the system voltage and
the oscillator of the microprocessor to stabilize before
they becomes fully active. When Voyrpyr falls below Vyy,
the reset output goes active. Threshold voltage can be
obtained in different versions:2V,2.4V,2.8V,3.5V,4V.

Applications

W White / brown goods

M Industrial electronics

B Automotive electronics

W Cellular telephones

B Security systems

M Battery powered products

W High efficiency linear power supplies

Typical Operating Configuration

For Open drain version: - - - - -
Unregulated [
Voltage 5V
b o
+ 1
— 1
= 1
1
1
b e~
é Vss
Fig. 1
Pin Assignment
DIP8/S08
RESorRES ] ® ] N.C.
Ves [ EI OUTPUT
A 6.
N.C.[ 300 1 inpuT
N.C.[J ] NC.
Fig. 2
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Absolute Maximum Ratings

Operating Conditions

Parameter Symbol| Conditions Parameter Symbol| Min. |Typ. | Max. |Units

Continuous voltage at INPUT Operating junction

toVsg Vieur | —0.3to+30V temperature T, —40 +85 | °C

Transients on INPUT for INPUT voltage ! Vinput 2.3 26 Vv

t< 100 ms and duty cycle 1% Vigans | —20to +60V OUTPUT voltage "2 Voureur | 1.0 \"

Max. voltage at any signal pin Vmax  |OUTPUT+0.3V Resetoutput guaranteed |Voyrpyr | 1.0 v

Min. voltage at any signal pin Vuin Vss —0.3V OUTPUT current® loutpur 100 | mA

Storage temperature Tsto  |—65t0+150°C Thermal resistance from

Electrostatic discharge max. to junction to ambient ¥

MIL-STD-883C method 3015 Vsmax 1000V - DIP8 Rinia) 105 |°C/W

Max. soldering conditions Tsmax 250°Cx10s -508 Ring-a) 160 [°C/W
Table 1 Table 2

Stresses above these listed maximum ratings may
cause permanent damage to the device. Exposure be-
yond specified operating conditions may affect device
reliability or cause malfunction.

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are kept within the
supply voltage range. Unused inputs must always be
tied to a defined logic voltage level.

" Full operation guaranteed. To achieve the load regu-
lation specified in Table 3 a 22 uF capacitor or greater
is required on the INPUT, see Fig. 6. The 22 uF must
have an effective resistance < 5 () and aresonant fre-
quency above 500 kHz.

A 10 uF load capacitor and a 100 nF decoupling capa-
citor are required on the regulator OUTPUT for stabi-
lity. The 10 uF must have an effective series resistan-
ce of =< 5 () and aresonant frequency above 500 kHz.
The OUTPUT current will not apply for all possible
combinations of input voltage and output current.
Combinations that would require the A 6300 to work
above the maximum junction temperature (85°C)
must be avoided.

The thermal resistance specified assumes the pak-
kage is soldered to a PCB.

2

3
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Electrical Characteristics
Vinpur = 6.0V, C, = 10 uF + 100 nF, Cyypyr = 22 uF, T, = —40to +85°C, unless otherwise specified

Parameter Symbol | TestConditions Min. | Min. | Typ. | Max. | Max. | Unit
25°C 25°C
Supply currentin
standby mode lss Resetoutputopen, I, = 100 uA 100 210 nA
Supply current” lss Resetoutputopen, I, = 100mA 1.7 42 mA
Output voitage Voureor | L =100pA 488 5.12 \
Output voltage Voureur | 100 A <1 < 100mA 4.85 5.15 Vv
Output voltage temperature
coefficient? Vin(eoett 50 180 |ppm/°C
Line regulation® Viine 6V =Vppur=26V,I =1mA,
T,=85C 0.2 0.5 %
Load regulation® Vi 100 uA < I < 100mA 0.2 0.6 %
Dropoutvoltage® Vororout | It =100 uA 40 170 mv
Dropout voltage® Vprorout | IL=100mA 420 mvV
Dropout supply current lss Vineur = 4.5V, i =100 uA 300 560 HA
Thermal regulation® Vine T,=25°C, I =50mA,
Vineur = 26V, T=10ms 0.05 025 | %/W
Current limit I max OUTPUT tied to Vgg 450 mA
OUTPUT moise, 10 Hz to
100 kHz | Vnoise 200 uVrms
Threshold voltage Vin Version: AA, AG, AM 177 | 184 | 195 | 204 | 217 \Y
Viy Version: AB, AH, AN 208 | 218 | 232 | 241 2.55 Vv
Viy Version: AC, Al, AO 248 | 259 | 273 | 2.86 | 3.03 \"
Viy Version: AD, AJ, AP 3.1 3.23 3.42 3.59 3.80 v
Viy Version: AE, AK, AQ 355 | 370 | 3.88 | 408 | 432 \
Threshold hysteresis Viys 25 mV
RES Output Low Level Voo Vourputr =5V, lg. = 8MA 175 400 mV
VoL Voutpur =3V, lo, = 4mA 140 300 | mv
VoL Voureur = 1V, lo. = 50 uA 20 90 mv
RES Output High Level Vou Voutpur =5V, loy = —8 MA 43 45 \Y
Vo Voureur =3V, lon = —4mA 23 26 Vv
Vou Voureur =1V, lou=—100uA | 850 970 mv
Leakage current® | eak Vourpur =5V 0.05 1 pA
Table 3

" IfINPUT is connected to Vg, no reverse current will flow from the OUTPUT to the INPUT, however the supply current specified
will be sank by the OUTPUT to supply the A 6300.

2 The OUTPUT voltage temperature coefficient is defined as the worst case voltage change divided by the total temperature
range.

3 Regulation is measured at constant junction temperature using pulse testing with a low duty cycle. Changes in OUTPUT volt-
age due to heating effects are covered in the specification for thermal regulation.

4 The dropout voltage is defined as the INPUT to OUTPUT voltage differential at which the OUTPUT voltage drops 100 mV
below its nominal measured at a 1 V differential.

% Thermal regulation is defined as the change in OUTPUT voltage at a time T after a change in power dissipation is applied,
excluding load or line regulation effects.

8 Only for open drain versions.
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Timing Characteristics
Voureur = 5.0V, C_ = 10 uF + 100 nF, Ci\pyr = 22 uF, T, = —40 to +85°C, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Power-on Reset time teon 25 50 75 ms
Sensitivity" tsen Vourpur =5V103Vin5us 20 0.8ty us
Propagation time" ta Vourpur =5V1t03Vin5us 22 75 150 us
Table 4

Timing Waveforms
Voltage Monitoring

VOUTPUT

Vin -

W [
J } } 4 I » t
t 1,

Logic “1” | | e la-POR L T _,:__f*ﬂﬂ

1 : | } RES
Logic “0” } : ; ‘fl -t

I | | I
Logic “1” | | I ! RES

I

Logic “0” ////7//: ,‘ : : t

| | I

' Fig. 3
Block Diagram
Voltage .
INPUT Regulator OuTPUT
Voltage Voltage
Reference Reference
[] »es RES
- Reset or
Logic - RES
Vin . 9 RES
Timer
| Oscillator |<4
Vss

Fig. 4
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Pin Description

Pin | Name Function
1 | RESorRES | Resetoutput
2 | Vss Supply ground
3 [N.C. Not connected
4 | N.C. Not connected
5 | N.C. Not connected
6 INPUT Unregulated positive supply
7 | OUTPUT Regulated output
8 |N.C. Not connected

Table 5

Functional Description

Voltage Regulator

The A 6300 has a5V + 2%, 100 mA, low dropout volt-
age regulator. The low supply current (typ. 100 wA) mak-
es the A 6300 particularly suited to automotive systems
then remain energized 24 hours a day. The input voltage
range is 2.3 V to 26 V for operation and the input protec-
tion includes both reverse battery (negative transients
up to 20 V below ground) and load dump (positive tran-
sients up to 60 V). There is no reverse current flow from
the OUTPUT to the INPUT when the INPUT equals Vgs.
This feature is important for systems which need to
implement (with capacitance) a minimum power supply
hold-up time in the event of power failure. To achieve
good load regulation a 22 uF capacitor (or greater) is
needed on the INPUT (see Fig. 5). Tantalum or alumi-
nium electrolytics are adequate for the 22 uF capacitor;
film types will work but are relatively expensive. Many
aluminium electrolytics have electrolytes that freeze at
about —30°C, so tantalums are recommended for opera-
tion below —25°C. The important parameters of the
22 uF capacitor are an effective series resistance of
= 5 () and a resonant frequency above 500 kHz.

A 10 uF capacitor (or greater) and a 100 nF capacitor are
required on the OUTPUT to prevent oscillations due to
instability. The specification of the 10 uF capacitor is as
per the 22 uF capacitor on the INPUT (see previous
paragraph).

The A 6300 will remain stable and in regulation with no
external load and the dropout voltage is typically cons-
tant as the input voltage fall to below its minimum level
(see Table 2). These features are especially important in
CMOS RAM keep-alive applications.

Voltage Monitoring

The power-on reset and the power-down reset are gene-
rated internally with: a voltage comparison of the voltage
reference and the resistor divider (see Fig. 4).

At power-up the reset output (RES) is held low (see Fig.
3). After OUTPUT reaches Vqy, the RES output is held
low for an additional power-on reset delay tpog (typically
50 ms). The power-on reset delay prevents repeated
toggling of RES even if Voureyr and the INPUT voltage
drops out and recovers. The POR delay allows the
microprocessor’s crystal oscillator time to stabilize and
to ensure correct recognition of the reset signal to the
microprocessor.

The RES output goes active low generating the power-
down reset whenever Vg 1py7 falls below Vyy,. The sensi-
tivity or reaction time of the internal comparator to the
voltage level on V y is typically 70 us.

Temperature Consideration

Care must be taken not to exceed the maximum junction
temperature (85°C). The power dissipation within the
A 6300 is given by the formula:

Troraw = (Vineur = Vouteur) - louteut + (Vineur) * Iss
The maximum continuous power dissipation at a given
temperature can be calculated using the formula:

Prax = (85°C — Tp) / th(]-a)

where Ry, ., is the thermal resistance from the junction
to the ambient and is specified in Table 2. Note the Ry, ;.o
givenin Table 2 assumes that the package is soldered to
a PCB. The above formula for maximum power dissipa-
tion assumes a constant load (i.e. = 100 s). The tran-
sient thermal resistance for a single pulse is much lower
than the continuous value. For example the A 6300 in
DIP8 package will have an effective thermal resistance
from the junction to the ambient of about 10°C/W for a
single 100 ms pulse.
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OUTPUT Current versus INPUT Voltage
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A 6300

Package and Ordering Information
Dimensions of DIP8 Package

10.0 max.
£
S I ‘
wn
b L
0 - 15° > 0.2 +0.1
0.51 max. -l > os4'C 762
1.25 +04
i o Y o T~ ey
ST~
K| ™
gl s
N I U —-El &
©| ©
©| N
Dimensionsinmm ‘Tt ___JL Fig. 7
Dimensions of SO8 Package
5.0 max. (’é 4.0 max.
£
[ A K & 2-8°
..1.5)5 max. 1.75 max. Or y \
>y ¥ Lt;
0.49 max._)] e 0.4min. 3l le
»1.27 €~ 6.2 max.
4 3 2 i
i3 - S
Dimensions in mm Fig. 8
Ordering Information
The A 6300 is available with Push-pull or Open drain out-
put stage and Reset active low or high.
Ordering form: A 6300 <version letter> <packaging>  Version letter definition
Example: Regulator with: - Reset active low Output stage Threshold voltage [V]
- Open drain output 2024 (283540
-4.0 V threshold - " " " n "
In DIP8 package: A 6300 AQ 8P Pusn-pull, resetact!ve Iqw AA* AB. A(Z AD‘k AE'
In SO8 package: A 6300 AQ 8S Pus -pul!_, resetacnv_e high | AG* [ AH* | Al AJ* | AK
. ) Open drain, reset active low| AM* [ AN* | AO* | AP | AQ
When ordering, please specify the complete part num-
ber. * on request Table 7

© 1994 EM-Microelectronic-Marin SA, 09/94, Vers. A/075
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V 6910

DUAL Two Channel Level Shifter

Features

B DUAL two bit wide TTL compatible with 2 separated
OE pin for bus capability

B 4 separated Input / Output Power Supplies

W Fully operational from1.5Vto 10V

B Standby current: typ. 100 nA at Vpp = Vg = 10V

M TTL/ CMOS compatibility

B Push-pull or Open drain outputs

W —40°C to +85°C temperature range

B DIP16 and SO16 packages

Description

The V 6910 is a CMOS device which shifts digital signal
levels from Vpp, to Ve, The voltage of Vpp, can be hig-
her or lower than V¢, . The outputs can be setinto a high
impedance state by pulling the OE to “1”. These func-
tions allow a bidirectional communication between two
systems which have different power supplies.

Applications

Any system needing a voltage interface, such as:

B Interface between peripherals or between peripherals
and microprocessor

W To drive a D/A or an A/D converter froma 5V
control system

W Data communication

W Bus repeater

Typical Operating Configuration

Periphery

Vss
Fig. 1
Pin Assignment
DIP16/S0O16
- [ ]
OEg [] INzg
NC (] INg
Veea [ Vopos
iV} 1 ImEY
VDDA V 6910 i Vecs
INia [ OUT,g
INos [ OUT,g
OE, [ OUT;4
Vss E OUT,a
Fig. 2




V6910

Absolute Maximum Ratings Handling Procedures
Parameter Symbol | Conditions This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
Max. voltage at Voo, Voomax Vss+ 10V tions must be taken as for any other CMOS component.
Max.voltage atVeey Veomax Vss+ 10V Unless otherwise specified, proper operation can only
Min. voltage at Voo, Voomn Vss— 0.3V occur when all terminal voltages are kept within the
Min. voltage at Ve, ) Vocnin Vss— 03V supply voltage range. Unused inputs must always be
Max. voltage atanyinputpin | Vinmax Vop +0.3V tied to a defined logic voltage level.
Min. voltage at any input pin ViNmin Vgs— 0.3V
Max. voltage at any output pin | Vourmax Ve +0.3V : .
Min. voltage atany output pin | Voyrmin Vgs— 0.3V Operating Conditions
r mperaturi T, —65t0 +150°C
g;gc?rg)z::tic%eisi:arege max.to sTo Parameter Symbol | Min. | Typ. |Max. [Units
MIL-STD-883C method 3015 | Vgpax 1000V Operating temperature |T, -40| +25 | +85| °C
Max. soldering conditions Tomax 250°Cx10s Supply voltage Vpp," | Voo 1.5 10 | V
Table 1 Supply voltage Voo, | Ve 15 10|V
Stresses above these listed maximum ratings may \F/;i(xzu:e\r}zzx =10V f DC 8 |MHz
cause permanent damage to the device. Exposure be-
yond specified operating conditions may affect device Table 2

reliability or cause malfunction. " A 100 nF decoupling capacitor is required on both Vpp, and

Ve for stability (see Fig. 1).

Electrical Characteristics
Ta = —40to +85°C, Cyppx = 100 nF, Cyccx = 100 nF, unless otherwise specified

Parameter Symbol | Test Conditions Min. | Typ. | Max. | Units
Standby current lsg Voox = 10V, Ve, = 10V, loyr = 0mA 0.1 20 nA
Vpp current, operating loo Voox = 1.5V, Ve, =1.5t010V,
f=500kHz, loyr = 0mA 4 70 nA
lop Vopx = 10V, Ve = 1.5t0 10V,
f=500kHz, loyr = 0MA 40 100 nA
V¢ current, operating lcc Veex=1.5V,Vpp, =1.5t010V,
f=500kHz, loyr = 0MA 40 100 uA
lec Veex =10V, Vpp, = 1.5t0 10V,
f=500kHz, loyr = 0 MA 1.2 8.0 mA
Input Low Voltage Vi Vppx = 10V 1.5 \%
Vi Vopx =4.5V 0.8 Vv
Vi Voox = 1.5V 0.3 %
Input High Voltage Vin Vppx =10V 3.0 \%
Vin Vppx=5.5V 2.0 \%
Vi Vppx = 1.5V 1.2 Vv
Output Low Voltage Voo Veex = 10V, lgp =8mA 0.2 0.4 Vv
Vao Veey =4.5V, g, =4mA 0.2 0.4 Vv
Vou Veex = 1.5V, g = 250 uA 0.05 0.2 \"
Output High Voltage Vou Veex =10V, loy=—-8mA 9.5 9.75 \"
(Push-pull version only) Vou Veex =4.5V, loy = —4mA 4.0 43 \"
Vou Veox = 1.5V, loy = —250 nA 1.3 1.46 \%
Input leakage current Iy 0V =V)y=Vppx 1 uA
Output leakage current o 0V = Vour = Veex OB, = Vppy 1 uA
Table 3




V 6910

Propagation Time

OE,

5(0,2 Voo

0.8 Voo _j——

0.8 Voo

0.2 Vo j

O\

-

2 Vg

0.8Vgp |-

0.2V,
ouT, ce

HLZ_

Tem Tez

Fig. 3

Timing Characteristics

Ta = —40to +85°C, Cyppx = 100 nF, Cyccx = 100 nF, R = 10 kQ and C_ = 50 pF, unless otherwise specfied

" Test circuit: 1 k(2 connected to Vg, test point at 80% of the output transition
2 Test circuit: 1 k) connected to Vcc, test point at 20% of the output transition

Parameter Symbol| Test Conditions Min. Typ. Max. Units
Propagation delay: Highto Low TenL Voox = 1.5V, Ve =1.5V 350 600 ns
Vppx = 1.5V, Ve, =10V 70 150 ns
Vpox =10V, Ve =15V 350 600 ns
Vpox =10V, Ve, =10V 30 70 ns
Propagation delay: Low to High Ton Vpox =15V, Ve =1.5V 250 500 ns
Voox =15V, Vg, =10V 50 100 ns .
Viopx =10V, Ve, =15V 250 500 ns
Vppx =10V, Ve, =10V 20 50 ns
Output disable time from High Level"| Tpyz Vpox= 1.5V, Vgex = 1.5V 100 200 ns
Vppx = 1.5V, Ve =10V 70 150 ns
Vopx =10V, Ve =15V 80 150 ns
Vppx =10V, Ve =10V 35 70 ns
Output enable time to High Level Tezn Voox = 1.5V, Ve =15V 250 500 ns
Vopx = 1.5V, Vee, =10V 70 150 ns
Vopx = 10V, Ve =15V 250 500 ns
Vppx =10V, Ve, =10V 30 70 ns
Output disable time from Low Level? | Tp, Vpox = 1.5V, Voo = 1.5V 60 120 ns
Voox=1.5V,Vee, =10V 60 120 ns
Vppx =10V, Ve, =1.5V 50 100 ns
Voox =10V, Ve =10V 20 50 ns
Output enable time to Low Level Tez Vppx = 1.5V, Ve =15V 250 500 ns
Vpox = 1.5V, Vee, =10V 70 150 ns
Voo =10V, Ve, =1.5V 250 500 ns
Vppx =10 Vv, VCCx =10V 20 70 ns
Table 4




V 6910

Package and Ordering Information
Dimensions of DIP16 Package

J_ 19.2 max. !

0.76 max. 1.25%04  0.51 max. 254

T
Eﬁ 5
e
© o~
1 4 {
Dimensions in mm DI LTIy Fig. 4
Dimensions of SO16 Package
r;mSmax.———-] See De‘f’[’}\ 0331,“*1 f— 3
2.64 max. 2.4 max. . o
4 i e T\t
: ] . . P T
127 b 0357 Seating plane Y .’

A—r 0.127 min j’

T
‘_ Parting line
: g g
3 @ 3
s i gl
1 v <0
T 1
I
Dimensions in mm Detail A Fig. 5
Ordering Information
Industrial temperature range (—40 to +85°C) The V 6910 standard versions are:
Type" Package Version Outputs
V6910 nn 16P  DIP16 10 Opendrain
V6910 nn 16S SO16 20 Push-pull

When ordering please specify complete part number.
Marking on package:

Package Marking"
DiIP16 V6910 nn
SO16 6910nn

" nn stands for the versions 10*, 20*
* On request

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/082




V 6912

Two Channel Level Shifter

Features Typical Operating Configuration

B Two bit wide TTL compatible with common OE
pin for bus capability
B 2 separated Input / Output Power Supplies

B Fully operational from 1.5 Vto 10 V Voo _ Vee _
W Standby current: typ. 50 nA at Vpp = Ve = 10V . l
W TTL / CMOS compatibility © e
M Push-pull or Open drain outputs T T
B —40°C to +85°C temperature range -
W DIP8 and SO8 packages >
uP fé’
Description &
The V 6912 is a CMOS device which shifts digital signal
levels from Vpp, to Vc. The voltage of Vpp can be higher
or lower than Vcc. The outputs can be set into a high
impedance state by pulling the OE to “1”. These func-
tions allow a bidirectional communication between two v e
systems which have different power supplies. S8
Applications Fig. 1
Any system needing a voltage interface, such as:
M Interface between peripherals or between peripherals f .
and microprocessor Pin ASSIQnment
W To drive a D/A or an A/D converter froma 5 V
control system
W Data communication
M Bus repeater
DIP8/S08
—~e ]
IN; {;i b4 1 Voo
Ty} M o
1Np ] Vecc
OF V6912 7 our,
Ves ] out,
Fig. 2




V 6912

Absolute Maximum Ratings

Handling Procedures

Parameter Symbol | Conditions This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
Max. voltage at Vop Voomax Vss+ 10V tions must be taken as for any other CMOS component.
Max. voltage at Ve Veemax Vss+ 10V Unless otherwise specified, proper operation can only
Min. voltage at Vp Voomin Vss—0.3V occur when all terminal voltages are kept within the
Min. voltage at Ve ) Vecnin Vss =03V supply voltage range. Unused inputs must always be
Max. voltage atanyinputpin | Viumas Voo +0.3V tied to a defined logic voltage level.
Min. voltage at any input pin \Nmin Vgs — 0.3V
Max. voltage at any output pin OUTmax Ve +0.3V . .
Min. voltage atany outputpin | Voyrmn | Vss— 0.3V Operating Conditions
Storage temperature T, —-65t0 +150°C - -
Electrgostatic%ischarge max. to sto Parameter Symbol | Min. | Typ. [Max. |Units
MIL-STD-883C method 3015 | Vgpax 1000V Operating temperature [T, -40| +25 | +85| °C
Max. soldering conditions Tsmax 250°Cx10s Supply voltage Vpp" Voo 15 10 | Vv
Table1 | SupplyvoltageVec" | Ve 1.5 10 | V
Stresses above these listed maximum ratings may \F/req:ei/ncy= 10V f DC 8 |MHz
cause permanent damage to the device. Exposure be- Do~ "ce
yond specified operating conditions may affect device Table 2

reliability or cause malfunction.

Electrical Characteristics

"' A 100 nF decoupling capacitor is required on both Vpp and
V¢ for stability (see Fig. 1).

Ta = —40to +85°C, Cypp = 100 nF, Cycc = 100 nF, unless otherwise specified
Parameter Symbo! | TestConditions Min Typ. | Max. | Units
Standby current lsg Voo =10V, Vec =10V, lgyr = 0mA 0.05 10 nA
Vpp current, operating loo Vpp=1.5V,Vec=1.5t010V,
f=500kHz, loyr = 0MA 2 35 RA
loo Vop=10V,Vec=1.5t010V,
f=500kHz, loyr = 0mA 20 50 nA
V¢ current, operating lce Vee=1.5V,Vpp=1.5t010V,
f=500kHz, loyr = 0mMA 20 50 nA
lec Vee=10V,Vpp=1.5t010V,
f=500kHz, loyr = 0mA 0.6 4.0 mA
Input Low Voltage Vi Vpp =10V 1.5 \Y
Vi Vop=4.5V 0.8 \Y
Vi Vpp=1.5V 0.3 v
Input High Voltage Viu Vpp =10V 3.0 \
Viu Vpp=5.5V 2.0 \"
Vi Vpp=1.5V 1.2 Y
Output Low Voltage VoL Vee =10V, lg. =8mA 0.2 0.4 \
Voo Vec=4.5V,lg. =4mA 0.2 0.4 \"
VoL Vee= 1.5V, I = 250 uA 005 | 02 v
Output High Voltage Vo Vec =10V, loy=—-8mA 9.5 9.75 \"
(Push-pull version only) Vou Voc=4.5V, loy=—-4mA 4.0 4.3 \
Vou Vee = 1.5V, loy = —250 uA 13 | 1.46 v
Input leakage current Iy OV=Vy=Vp 1 nA
Output leakage current Lo 0V =Voyr < Ve, OE = Vgp 1 nA
Table 3
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V 6912

Propagation Time
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Fig. 3

Timing Characteristics
To = —40to +85°C, Cypp = 100 nF, Cycc = 100 nF, R, = 10 kQ2 and C = 50 pF, unless otherwise specfied

Parameter Symbol{ Test Conditions Min. Typ. Max. Units
Propagation delay: High to Low TenL Vpp = 1.5V, Ve =15V 350 600 ns
Vop=1.5V, Ve =10V 70 150 ns
Vpp =10V, Vg =15V 350 600 ns
Vpp =10V, V=10V 30 70 ns
Propagation delay: Low to High Ten Vpp =15V, V=15V 250 500 ns
Vpp=1.5V,Vge =10V 50 100 ns
Vpp =10V, V=15V 250 500 ns
Vop =10V, V=10V 20 50 ns
Output cisable time from High Level”)| Tpy; Vpp=1.5V,Vec=15V 100 200 ns
Vop =15V, V=10V 70 150 ns
Voo =10V, V=15V 80 | 150 ns
Vpp =10V, V=10V 35 70 ns
Output enable time to High Level Tezn Vpp=1.5V,Vec =15V 250 500 ns
Vop=1.5V,Vgc =10V 70 150 ns
Vpp =10V, Vg =15V 250 500 ns
Vpp =10V, Ve =10V 30 70 ns
Output disable time from Low Level® | Tp > Vpp=1.5V,Vec =15V 60 120 ns
Vpp=15V,Vec =10V 60 120 ns
Voo =10V, Ve =15V 50 100 ns
Vpp =10V, Ve =10V 20 50 ns
Output enable time to Low Level TezL Vpp=1.5V,Vec =15V 250 500 ns
Vpp=15V,Vec =10V 70 150 ns
Voo =10V, Ve =15V 250 500 ns
Vpp =10V, Vec =10V 20 70 ns
Table 4

) Test circuit: 1 k() connected to Vgg, test point at 80% of the output transition
2 Test circuit: 1 k() connected to V¢, test point at 20% of the output transition

9-9



V 6912

Package and Ordering Information
Dimensions of DIP8 Package

10.0 max.
£
T £
4.6 max.2
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| 3.5+03
L ¥
0.51 max. -l > 054"
1.25 +0.4 -
AT o o 2 ey N
5 e
B . N gl A
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© N
Dimensions in mm = v pn——— 4 Fig. 4
Dimensions of SO8 Package
5.0 max. % 4.0 max.
€
e
. max. 1.75 max. O
= ¥ L~
0.49 max. ' . oaminyl [«
»11.27 &~ 6.2 max.
4 k] 2 1
) 5 Z 8
Dimensions in mm Fig. 5

Ordering Information

Industrial temperature range (—40 to +85°C) The V 6912 standard versions are:

Type" Package Version Outputs
V6912 nn 8P DIPS 10 Opendrain
V6912 nn 8S SO8 20 Push-pull

When ordering please specify complete part number.
Marking on package:

Package Marking"
DIP8 V6912nn
SO8 6912nn

" nn stands for the versions 10*, 20*

* On request

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/080




V 6915

DUAL Two Channel Level Shifter

Features

B DUAL two bit wide with 2 separated OE pin
for bus capability

W Schmitt Trigger on the inputs

M High noise immunity

W 4 separated Input / Output Power Supplies

W Fully operational from 1.5Vto 10 V

B Standby current: typ. 100 nA at Vpp = Vg = 10V

B CMOS output compatibility

B Push-pull or Open drain outputs

B —40°C to +85°C temperature range

W DIP16 and SO16 packages

Description

The V 6915 is a CMOS device which shifts digital signal
levels from Vpp, to Ve, The voltage of Vpp, can be hig-
her or lower than V.. The outputs can be set into a high
impedance state by pulling the OE to “1”. These func-
tions allow a bidirectional communication between two
systems which have different power supplies.

Applications

Any system needing a voltage interface, such as:

M Interface between peripherals or between peripherals
and microprocessor

M To drive a D/A or an A/D converter froma 5V
control system

W Data communication (high noise immunity)

M Bus repeater

Typical Operating Configuration

Voo _ Vee o
T
Vss
Fig. 1
Pin Assignment
DIP16/S016
_ 0
OEg O INog
NC ] INg
Veea [ Voos
Voor ' ve91s Vees
INja (] OUT, g
IN24 [] D OUT s
OE, [ OouUT,,
Vss [ OUT,,
Fig. 2




V 6915

Absolute Maximum Ratings

Handling Procedures

Parameter Symbol | Conditions This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-
Max. voltage at Voo, Voomax Vss + 10V tions must be taken as for any other CMOS component.
Max. voltage at Ve, CCmax Vss+ 10V Unless otherwise specified, proper-operation can only
Min. voltage 3t Voo, DDmin Vss =03V occur when all terminal voltages are kept within the
Min. voltage at Veo, ) CCrmin Vss—0.3V supply voltage range. Unused inputs must always be
Max. voltage atany inputpin | Vimax Vpp +0.3V tied to a defined logic voltage level.
Min. voltage at any input pin Vinmin Vgs—0.3V
Max. voltage atany output pin | Voytmax Vee +0.3V . .
Min. voltage at any outputpin | Vourmin Vgs— 0.3V Operating Conditions
I T, —65to +150°C " "
g}g;?%i::&%?siﬁ‘;ege max. 1o sTo Parameter Symbol | Min. | Typ. [Max. [Units
MIL-STD-883C method 3015 | Vgmax 1000V Operating temperature | T, -40| +25 | +85| °C
Max. soldering conditions Tsmax 250°Cx10s Supply voltage Vpp," Voo 15 10 Vv
Table 1 Supply voltage Ve, | Vee 1.5 10 | v
) ) . Frequency
Stresses above these listed maximum ratings may Voo =V =10V f DC 5 [MHz
cause permanent damage to the device. Exposure be- DDx — "CC
yond specified operating conditions may affect device Table 2

reliability or cause malfunction.

Electrical Characteristics
Ta = —40to +85°C, Cypp, = 100 nF, Cycc, = 100 nF, unless otherwise specified

" A 100 nF decoupling capacitor is required on both Vpp, and
Ve for stability (see Fig. 1).

Parameter Symbol | TestConditions Min. | Typ. | Max. | Units
Standby current lsg Vonx = 10V, Ve, = 10V, lgyr = 0mA 0.1 20 uA
Vpp current, operating loo Voox = 1.5V, Ve =1.5t010V,
f=500kHz, loyr = 0mA 4 70 nA
lop Voox =10V, Vg, = 1.5t0 10V,
f =500 kHz, loyr = 0mA 60 100 nA
V¢ current, operating lee Veex= 1.5V, Vpp,=1.5t010V,
f=500kHz, loyr = 0mMA 40 100 nA
lce Veex =10V, Vpp, = 1.5t010V,
f=500kHz, loyr = 0mMA 1.2 4 mA
Input Low Voltage Vi Voox = 10V 2.0 3.0
Vi Voox =5V 1.0 1.8 \
Vi Vpoox = 1.5V 0.06 0.6 \"
Input High Voltage Viu Vopx = 10V 5.0 7.0 Vv
Vin Voox =5V 25 3.8 Vv
Viu Vopx = 1.5V 0.9 1.44 \Y
Output Low Voltage Voo Veex =10V, lg. =8 mA 0.2 0.4 \
Vou Vecx =45V, 15, =4 mA 0.2 0.4 Vv
Voo Veex = 1.5V, lg. = 250 uA 0.05 0.2 Vv
Output High Voltage Vou Veex =10V, loy=—-8mA 9.5 9.75 \"
(Push-pull version only) Vo Veex =4.5V, lgy= —4mA 4.0 4.3 \
Vou Veex = 1.5V, loy = —250 A 1.3 | 1.46 %
Input leakage current M 0V =V\=Vppx 1 nA
Output leakage current o 0V = Voyr = Veex OE, = Vpp, 1 uA
Table 3
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Timing Characteristics

Ta = —40to +85°C, Cyppx = 100 nF, Cycc, = 100 nF, R = 10 kQ and C_ = 50 pF, unless otherwise specfied

" Test circuit: 1 k() connected to Vg, test point at 80% of the output transition
2 Test circuit: 1 kQ connected to V¢, test point at 20% of the output transition

Parameter Symbol| Test Conditions Min. Typ. Max. Units
Propagation delay: High to Low TehL Voox= 1.5V, Ve =1.5V 600 900 ns
Voox = 1.5V, Ve, =10V 300 600 ns
Vopx =10V, Ve =15V 350 700 ns
Voox = 10V, Vee, =10V 50 100 ns
Propagation delay: Low to High Tein Vpox = 1.5V, Ve =15V 380 700 ns
Voox = 1.5V, Ve, =10V 160 320 ns
Voox =10V, Ve =15V 270 540 ns
Vppx = 10V, Ve, =10V 30 70 ns
Output disable time from High Level”| Tpy2 Vpox = 1.5V, Ve = 1.5V 250 500 ns
Voox = 1.5V, Ve, =10V 220 440 ns
Vopx =10V, Ve =1.5V 90 180 ns
Vppx =10V, Ve, =10V 45 90 ns
Output enable time to High Level Tezn Voox =15V, Vg =15V 480 800 ns
Voox = 1.5V, Ve, =10V 300 600 ns
Voox =10V, Ve, =15V 270 540 ns
Vppx = 10V, Ve, =10V 40 80 ns
Output disable time from Low Level? | Tp > Vppx = 1.5V, Ve =15V 180 360 ns
Voox = 1.5V, Ve, =10V 200 400 ns
Voox = 10V, Ve =15V 60 120 ns
Vopx = 10V, Ve, =10V 30 70 ns
Output enable time to Low Level Tez Vppx = 1.5V, Ve, =15V 450 800 ns
Vopx = 1.5V, Vg, =10V 300 600 ns
Vppx =10V, Ve =15V 230 460 ns
Vopx = 10V, Ve, =10V 40 80 ns
Table 4




V 6915

Package and Ordering Information
Dimensions of DIP16 Package
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Dimensions in mm

Ordering Information

Industrial temperature range (—40 to +85°C) The V 6915 standard versions are:
Type" Package Version Outputs
V69i5 nn i6P DiPi6 i0 Opendrain
V6915 nn 16S SO16 20 Push-pull

When ordering please specify complete part number.
Marking on package:

Package Marking"
DIP16 V6915nn
SO16 6915nn

" nn stands for the versions 10*, 20*
* On request

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/083




V 6917

Two Channel Level Shifter

Features Typical Operating Configuration

B Two bit wide with common OE pin
for bus capability
B Schmitt Trigger on the inputs
M High noise immunity Vop Vee
B 2 separated Input / Output Power Supplies I
T

e

B Fully operational from1.5Vto 10 V ©voo
W Standby current: typ. 50 nA at Vpp = Vg = 10V
B CMOS output compatibility

B Push-pull or Open drain outputs

W —40°C to +85°C temperature range P
B DIP8 and SO8 packages

Periphery

Description

The V 6917 is a CMOS device which shifts digital signal
levels from Vpp to V. The voltage of Vg can be higher
or lower than Vc. The outputs can be set into a high
impedance state by pulling the OE to “1”. These func-
tions allow a bidirectional communication between two
systems which have different power supplies.

Fig. 1

Applications

Any system needing a voltage interface, such as:

B Interface between peripherals or between peripherals
and microprocessor

8 To drive a D/A or an A/D converter froma 5V
control system

W Data communication (high noise immunity)

W Bus repeater DIP8/SO8

Pin Assignment

Vss . OuT,




V 6917

Absolute Maximum Ratings Handling Procedures

Parameter Symbol | Conditions This device has built-in protection against high static
voltages or electric fields; however, anti-static precau-

Max. voltage at Vipp Vopmax Vss+ 10V tions must be taken as for any other CMOS component.
Max. voltage at Ve Vecma Vss+ 10V Unless otherwise specified, proper operation can only
Min. voltage at Vpp Voomin Vgs—0.3V occur when all terminal voltages are kept within the
Min.voltageatVec | Voomn Vss— 0.3V supply voltage range. Unused inputs must always be
Max. voltage atany inputpin | Vinmax Vpp +0.3V tied to a defined logic voltage level.

Min. voltage at any input pin ViNmin Vgs— 0.3V

Max. voltage at any output pin | Vourmax Vec +0.3V . .
Min. voltage atany output pin | Vourmin Vgs — 0.3V Operating Conditions

Storage temperature Tsto —~65t0 +150°C - -
Electrostatic discharge max. to Parameter Symbol | Min. | Typ. |Max. [Units
MIL-STD-883C method 3015 | Vgpax 1000V Operating temperature |T, -40| +25 | +85| °C
Max. soldering conditions Tsmax 250°Cx10s Supply voltage V" Voo 1.5 10 Vv
Table1 | SupplyvoltageVec” | Vee 15 10 | V
Frequenc
Stresses above these listed maximum ratings may vr q: v, y: 10V f DC 5 |MHz
cause permanent damage to the device. Exposure be- po— e
yond specified operating conditions may affect device Table 2

reliability or cause malfunction. ') A 100 nF decoupling capacitor is required on both Vp and

Vg for stability (see Fig. 1).

Electrical Characteristics
Ta = —40to +85°C, Cypp = 100 nF, Cycc = 100 nF, unless otherwise specified

Parameter Symbol | TestConditions Min. | Typ. | Max. | Units
Standby current lsg Vop =10V, Ve =10V, lgyr = 0mA 0.05 10 nA
Vpp current, operating Ibp Vpp=1.5V,Vec=1.5t010V,
f=500kHz, loyr = 0mA 2 35 nA
loo Vpp =10V, Ve =1.5t010V,
f=500kHz, loyr = 0mMA 30 50 nA
V¢ current, operating lce Veec=1.5V,Vpp=1.5t010V,
f=500kHz, loyr = 0MA 20 50 nA
lec Vee=10V,Vpp=1.5t010V,
f=500kHz, loyr = 0 MA 0.6 2 mA
Input Low Voltage Vi Vpp =10V 2.0 3.0 \
Vi Vop=5V 1.0 1.8 \Y
Vi Vop=1.5V 0.06 0.6 Vv
Input High Voltage Viy Vpp=10V 5.0 7.0 \%
Viy Vpp=5V 25 3.8 \
Viu Vpp=1.5V 0.9 1.44 Vv
Output Low Voltage Voo Vee =10V, lo. =8mA 0.2 0.4 \
VoL Voc = 4.5V, lg. = 4mA 0.2 0.4 \
Voo Vee = 1.5V, lo. = 250 A 0.05 0.2 \"
Output High Voltage Vou Vee =10V, oy = —8mA 9.5 9.75 \
(Push-pull version only) Vou Vee=4.5V,lon=—4mA 4.0 4.3 Vv
Vou Vee = 1.5V, loy = =250 uA 1.3 1.46 \Y
Input leakage current Iy oOV=Vyn=Vpp 1 RA
Outputleakage current Lo 0V = Vour = Ve, OE = Vpp 1 uA
Table 3




V 6917

Propagation Time

0.8 Vpp _j—— 0.8 Vpp c—‘—_\
/ N_ 0.2V j N\ 02vg,

OE N

0.2V,
ouT e

-
Ten TPz

Fig. 3

Timing Characteristics
Ta= —4010 +85°C, Cypp = 100 nF, Cycc = 100 nF, R, = 10 k2 and C_ = 50 pF, unless otherwise specfied

Parameter Symbol| Test Conditions Min. Typ. Max. Units
Propagation delay: High to Low Tene Vop =15V, V=15V 600 900 ns
Vop=15V,Vec =10V 300 600 ns
Vop =10V, Vg =15V 350 700 ns
Vpp =10V, V=10V 50 100 ns
Propagation delay: Low to High ThLH Vpp=15V,Vec =15V 380 700 ns
Vop=1.5V,Vec =10V 160 320 ns
Vpp =10V, V=15V 270 540 ns
Voo =10V, V=10V 30 70 ns
Output disable time from High Level"| Tpyz Vop=1.5V,Vec =15V 250 500 ns
Vop=1.5V,Vec =10V 220 440 ns
Vop =10V, V=15V 90 180 ns
Vop=10V, Ve =10V 45 90 ns
Output enable time to High Level Tezn Vpp=15V,Vec=1.5V 480 800 ns
Voo =15V, Ve =10V 300 600 ns
Vpp =10V, Ve =15V 270 540 ns
Vpp =10V, Ve =10V 40 80 ns
Output disable time from Low Level? | Tp,, Vpp=1.5V,Vec =15V 180 360 ns
Vop=15V,Vec =10V 200 400 ns
Vop=10V, Vee=1.5V 60 120 ns
Vop =10V, V=10V 30 70 ns
Output enable time to Low Level Tezt Vpp=1.5V,Vec =15V 450 800 ns
Vop=1.5V,Vgc =10V 300 600 ns
Vop =10V, Vec =15V 230 460 ns
Voo =10V, Vg =10V 40 80 ns
Table 4

" Test circuit: 1 k(2 connected to Vg, test point at 80% of the output transition
3 Test circuit: 1 kQ connected to V, test point at 20% of the output transition




V6917

Package and Ordering Information
Dimensions of DIP8 Package

10.0 max.
£
€
4.6 max. 2
* »/
3.5+03 e0-15° >l€0.2 +0.1
0.51 max. ! < 7.62 R
1.25 £0.4
e R
T T T o &
©| N
Dimensionsinmm ‘Cr—rr—tor—tr—> ¥ Fig. 4
Dimensions of SO8 Package
5.0 max. ?é 4.0 max.
€
S A an—
.55 max. 1.7 . S
'3 5 max % A L%
0.49 ma'x._)]I[(_ 0.4min. 3l e
»>11.27 6.2 max.
4 3 2 1
2 ] Z 8
Dimensions in mm Fig. 5

Ordering Information
Industrial temperature range (—40 to +85°C)
Type" Package
V6917 nn 8P DiP8
V6917 nn 8S SO8
When ordering please specify complete part number.
Marking on package:

Package Marking"
DIP8 V6917 nn
SO8 6917 nn

" nn stands for the versions 10*, 20*
* On request

The V 6917 standard versions are:

Version Outputs
i0 Opendrain
20 Push-pull

© 1994 EM Microelectronic-Marin SA, 09/94, Rev. A/081
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H 4001
Read-Only Contactless ldentification Device
Features Typical Operating Configuration

W 64 bit memory array laser programmable

B Wide dynamic range due to on-chip buffer
capacitance and voltage limiter on chip

W Full wave rectifier on chip

B Big modulation depth due to a low impedance
modulation device

W 50’000 baud reading speed at 3 MHz

B Very small chip size convenient for implantation

B Unsensitive close to metal

W Large distance even without resonance capacitor

B No external buffer capacitance needed due to low
power consumption

Description

The H 4001 is a CMOS integrated circuit for use in trans-
ponders. The circuit is powered by an external coil plac-
ed in a magnetic field, and gets its clock from the same
field via one of the coil terminals. The other coil terminal
is affected by the modulator, turning on and off the modu-
lation currentin order to send back the 64 bits of informa-
tion contained in a factory pre-programmed memory
array. The programming of the chip is performed by laser
fusing of polysilicon links in order to store a unique code
on each chip. The serial output data string contains a 9
bits header, 40 bits of data, 14 parity bits, and 1 stop bit.
Due to the low power consumption of the logic core, no
supply buffer capacitor is required. Only an external coil
is required to obtain the chip function. A parallel capaci-
tor adjusted with the coil to obtain resonance will
increase the read distance.

Applications
M Industrial transponder

B ID cards
W Serial number identification ROM

Typical value of inductance at 125 kHz is 2 mH.
The capacitor is adjusted to the resonance.

Fig. 1
Pin Assignment
coz [
[] coi1
COIL 1 coil terminal / clock input
COIL 2 coil terminal / data transmission
Fig. 2
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H 4001

Absolute Maximum Ratings

Parameter Symbol | Conditions

Maximum AC peak current

induced on COIL1and COIL2 | lgo 30mA

Max. storage temperature TsTOREMax +200°C

Min. storage temperature TsTOREMI - 55°C

Electrostatic discharge

maximum to MIL-STD-883C

method 3015 Vesp 750V
Table 1

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, due to the unique
properties of this device, anti-static precautions should
be taken as for any other CMOS component. Unless
otherwise specified, proper operation can only occur
when all terminal voltages are kept within the supply volt-
age range. Unused inputs must always be tied to a defin-
ed logic voltage level.

Operating Conditions

Stresses above these listed maximum ratings may Parameter Symbol | Min. | Typ. | Max. [Units
cause permanent damage to the device. Exposure be- - -
yond specified operating conditions may affect device | Operatingtemperature | Ty <40 +85 | °C
reliability or cause malfunction. AC supply voltage Veor |35 Vep
Supply frequency feoi 50 | 130 | 400 | kHz
Table 2
Electrical Characteristics
Veoiw = 3.5 Vpp * 5%, foo. = 130 kHz sine wave, T, = +25°C, unless otherwise specified
Parameter Symbol Test Conditions Min. Typ. Max. Units
Demodulated voltage | Upemop 0.25 VAC
COIL1 } 8
=
coi2 10 n?l_ 2
Dynamic current loyn 50 nA
Table 3
Timing Characteristics
Veoiz = 0V, Vot = 3.5 Vpp sine wave
Parameter Symbol Min. Typ. Max. Units
Coil clock frequency feow 50 130 400 kHz
Ratio between coil period
and bit period
— Manchester code RmcH 64
— PSK Rpsk 16
Table 4
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H 4001

Timing Waveforms

Manchester coded: 64 To
Toc PSK version: 16 T

e NNV Vel Wl

Serial data out Bit n [ Bitn+1 ) ) Bitn+2
" Fig. 3
Manchester Coded Version
Bit number (( 62 (63|64 |1 |2 (3
-
Serial data out (1
Rl
1 L
Modulation control
| OO0 ]
Modulation control “high” means high current on COIL 2 Fig. 4
PSK Version

Serial data out

COIL1

Modulation control

“0” on serial out “1” on serial out

Fig. 5
Block Diagram
CLOCK
EXTRACTOR
Logic
coLt [ I [ | Clock
ACT =
FULL WAVE
RECTIFIER SEQUENCER MEMORY
AC2 + ARRAY
conz [—
DATA Serial
MODULATOR Data out
_ DATA
Modulat | Encoper
Control Fig. 6




H 4001

Functional Description

Full Wave Rectifier

The AC input induced in the external coil by an incident
magnetic field is rectified by a Graetz bridge.

Memory Array

The H 4001 contains 64 bits divided in five groups of
information. 9 bits are used for the header, 10 row parity
bits (PO - P9), 4 column parity bits (PCO - PC3), 40 data
bits (DOO - D93), and 1 stop bit set to logic 0.

[T 11 1 171 1 1 1]-9bitsheader
8versionbitsor  [DO0 DOt D02 DO3| PO | - 4 data bits and asso-
customer ID D10 D11 D12 D13|{ P1 | ciated even row parity

D20 D21 D22 D23| P2 | bit
D30 D31 D32 D33| P3
32 data bits D40 D41 D42 D43| P4
allowing 4 billion |D50 D51 D52 D53| P5
of combinations |D60 D61 D62 D63| P6
D70 D71 D72 D73] P7
D80 D81 D82 D83| P8
D90 D91 D92 D93| P9
PCOPC1PC2PC3| 0 | -4columneven parity

bits, NO row parity bit

The header is composed by the 9 first bits which are
mask programmedto 11111111 1. Due tothe data
and parity organisation, this sequence cannot be repro-
duced in the data string. The header is followed by 10
groups of 4 data bits and 1 even row parity bit. Then, the
last group consists of 4 even column parity bits without
row parity bit.

Bits DOO to D03 and bits D10 to D13 are customer speci-
fic identification.

Package and Ordering Information
Dimensions of Packages

These 64 bits are outputted serially in order to control the
modulator used to modify the current at one of the coil
terminals. When the 64 bits data string is outputted, the
output sequence is repeated continuously until power
goes off.

Control Logic

Two mask programmed versions of logic are available.
The first one will modulate the amplitude of the magnetic
field with a bit rate correspondinng to 64 periods of the
field frequency (Manchester coding). The second ver-
sion is using half of the field frequency to transmit data by
shifting the signal phase (PSK coding).

One of the coil terminals (COIL 1 in Fig. 6) is used to
generate the clock signal for the logic. The output of the
clock extractor drives a sequencer providing all neces-
sary signals to address the memory array, and serially
output the data.

PSK Version

The serial data output of the memory array connects the
modulation control to the output or inverted output of a
flip-flop which input is the signal from the clock extractor.
When a logic 0 is output, the modulation control signal is
changed to the other output of the flip-flop, and when a
logic 1 is output, the modulation control signal remains
on the same flip-flop output.

Data Modulator

The data modulator is controlled by the signal modula-
tion control (see Fig. 4 and 5) in order to induce a high
current on COIL 2 terminal when this signal is at logic 0.
This will affect the magnetic field according to the data
stored in the memory array.

1.0 mm

4.0 mm

8.0mm

For sampling

* Max. thickness depending on utilized capacitor

DIP8/S08

de Y

]
coiL1 [ i
g Haeo01 H
]

Fig. 7

Ordering Information
The H 4001 is available in chip form.
Others on request.

© 1994 EM Microelectronic-Marin SA, 08/94, Rev. E/067




H 4003

Read-Only Contactless Identification Device
for ISO Cards

Features

W 64 bit memory array laser programmable

B Wide dynamic range due to on-chip buffer
capacitance and voltage limiter on chip

B Full wave rectifier on chip

B Big modulation depth due to a low impedance
modulation device

B Reading speed up to 75’000 baud

W Very small chip size convenient for implantation

B Unsensitive close to metal

W Large reading distance

B No external buffer capacitance needed due to low
power consumption

W 120 pF for high speed option (HS) or 170 pF for low
speed option (LS) with an accuracy of + 2%. The
capacitor is integrated between COIL terminals to
obtain a resonant system with the externally adapted
coil. Optional metal mask capacitor programmed
versions upon request

B 300 um chip thickness well suited for assembly in
ISO format cards

Description

The H 4003 is a CMOS integrated circuit for use in trans-
ponders. The circuit is powered by an external coil plac-
ed in a magnetic field, and gets its clock from the same
field via one of the coil terminals. The other coil terminal
is affected by the modulator, turning on and off the modu-
lation current in order to send back the 64 bits of informa-
tion contained in a factory pre-programmed memory
array. The programming of the chip is performed by laser
fusing of polysilicon links in order to store a unique code
on each chip. The serial output data string contains a 9
bits header, 40 bits of data, 14 parity bits, and i stop bit.
Due to the low power consumption of the logic core, no
supply buffer capacitor is required. Only an external coil
is required to obtain the chip function. A parallel capaci-
tor is integrated on chipa to obtain increased reading dis-
tance.

Applications

B ISO ID cards
M Industrial transponder
B Animal transponder

Typical Operating Configuration

Typical value of inductance at 125 kHz is
9.5 mH (170 pF)

Typical value of inductance at 3.25 MHz is
20 uH (120 pF)

Fig. 1
Pin Assignment
COIL1
O O
COIL 2
COIL 1 coil terminal / clock input
COIL 2 coil terminal / data transmission
Fig. 2
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H 4003

Absolute Maximum Ratings

Parameter Symbol Conditions

Maximum AC peak current

induced on COIL1 and COIL2 | Igo 30mA

Max. storage temperature TsTOREmax +200°C

Min. storage temperature TsToREMIn - 55°C

Electrostatic discharge

maximum to MIL-STD-883C

method 3015 Vesp 750V
Table 1

Handling Procedures

This device has built-in protection against high static
voltages or electric fields; however, due to the unique
properties of this device, anti-static precautions should
be taken as for any other CMOS component. Unless
otherwise specified, proper operation can only occur
when all terminal voltages are kept within the supply volt-
age range. Unused inputs must always be tied to a defin-
ed logic voltage level.

Operating Conditions

Stresses above these listed maximum ratings may [ parameter Symbol | Min. | Typ. | Max. [units
cause permanent damage to the device. Exposure be- - -
yond specified operating conditions may affect device | Operatingtemperature | T, —40 +85 | °C
reliability or cause malfunction. AC supply voltageLS - | Veoris | 3.5 Vep
AC supply voltage HS | Veoups | 5.0 Vep
Supply frequencyLS | fcos | 100 400 | kHz
Supply frequency HS | feons 2000 5000 | kHz
Table 2
Electrical Characteristics
LS: Veoi = 3.5 Vpp £ 5%, fcon. = 130 kHz sine wave, T, = +25°C, unless otherwise specified
HS: Vo = 5.0 Vpp £ 5%, fooi. = 3.5 MHz sine wave, T, = +25°C, unless otherwise specified
Parameter Symbol | Test Conditions Min. | Typ. | Max. | Units
BUF03
Demodulated voltage Upemon s 0.25 VAC
coILt a
L | S
colL2 10 n?[_ 3
2
Manchester: R2 = 3 KQ
AdaptL for WLC =1 pSK :R2 = 820Q
Minimum AC voltage Veow Same test configuration as above
HS version 4.5 Vep
LS version 3.5 Vep
Coil1 - Coil2 capacitance LS| C s 166.6 | 170 | 173.4 pF
Coil1 - Coil2 capacitance HS| Cys 1176 | 120 | 1224 pF
Capacitor series resistance | Rg 5 10 Q
Table 3
Timing Characteristics
Veoz = 0V, LS: Veoy = 3.5 Vpp, HS: Vet = 3.5 Vpp, Sine wave
Parameter Symbol Min. Typ. Max. Units
Coil clock frequency LS feoLs 100 400 kHz
Coil clock frequency HS feoins 2000 5000 kHz
Ratio between coil period
and bit period
— Manchester code Rumcn 64
- PSK Rpsk 16
Table 4
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H 4003

Timing Waveforms

Manchester coded: 64 T
PSK version: 16 Toc

— & Lo

AYAVaN

Serial data out Bit n Bit n+1 1 ) Bit n+2
N Fig. 3
Manchester Coded Version
Bit number 101112 ( ( 62|63 64| 1 3
]
Serial data out (
nis
4 L /_
Modulation control J
) o0t o
Modulation control “high” means high current on COIL 2 Fig. 4

Serial data out

COIL1

Modulation control

“0” on serial out

“1” on serial out

Fig. 5

Block Diagram

colL 1 D—‘—I

[ 1

C+2% =

AC1
FULL WAVE
RECTIFIER

AC2

+

cow 2 [—

DATA
MODULATOR

CLOCK
EXTRACTOR

Logic
Clock
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ARRAY
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H 4003

Functional Description

Full Wave Rectifier

The AC input induced in the external coil by an incident
magnetic field is rectified by a Graetz bridge.

Memory Array

The H 4003 contains 64 bits divided in five groups of
information. 9 bits are used for the header, 10 row parity
bits (PO - P9), 4 column parity bits (PCO - PC3), 40 data
bits (DOO - D93), and 1 stop bit set to logic 0.

[ 11 1 1 1 1 1
8versionbitsor |D00 D01 D02 D03} PO

-9 bits header
-4 data bits and asso-

customer D D10 D11 D12 D13| P1 | ciated even row parity
D20 D21 D22 D23| P2 | bit
D30 D31 D32 D33] P3

32 data bits D40 D41 D42 D43| P4

D50 D51 D52 D53| PS
D60 D61 D62 D63| P6
D70 D71 D72 D73| P7
D80 D81 D82 D83| P8
D90 D91 D92 DI3| P9
IPCOPC1PC2PC3| 0

allowing 4 billion
of combinations

-4 column even parity
bits, NO row parity bit
(header nottaken
inaccount)

The header is composed by the 9 first bits which are

mask programmedto 11111111 1. Due tothe data

and parity organisation, this sequence cannot be repro-

duced in the data string. The header is followed by 10

groups of 4 data bits and 1 even row parity bit. Then, the

last group consists of 4 even column parity bits without
row parity bit.

Bits DOO to D03 and bits D10 to D13 are customer speci-

fic identification. These 64 bits are outputted serially in

order to control the modulator used to modify the current
at one of the coil terminals. When the 64 bits data string

Package and Ordering Information
Dimensions of Packages

is outputted, the output sequence is repeated conti-
nuously until power goes off.

Control Logic

Two mask programmed versions of logic are available.
The first one will modulate the amplitude of the magnetic
field with a bit rate correspondinng to 64 periods of the
field frequency (Manchester coding). The second ver-
sion is using half of the field frequency to transmit data by
shifting the signal phase (PSK coding).

One of the coil terminals (COIL 1 in Fig. 6) is used to
generate the clock signal for the logic. The output of the
clock extractor drives a sequencer providing all neces-
sary signals to address the memory array, and serially
output the data.

PSK Version

The serial data output of the memory array connects the
modulation control to the output or inverted output of a
flip-flop which input is the signal from the clock extractor.
When a logic 0 is output, the modulation control signal is
changed to the other output of the flip-flop causing a
phase shift, and when a logic 1 is output, the modulation
control signal remains on the same flip-flop output.

Data Modulator

The data modulator is controlled by the signal modula-
tion control (see Fig. 4 and 5) in order to induce a high
current on COIL 2 terminal when this signal is at logic 0.
This will affect the magnetic field according to the data
stored in the memory array.

Resonance Capacitor

An on chip fuse trimmed * 2% capacitor is provided to
obtain a resonant LC circuit together with the externally
connected coil. The integrated capacitor is setto 170 pF
for the low speed version (LS) and 120 pF for the high
speed version (HS), and optional metal mask programm-
ed values can be provided upon request.

PCB

8.0 mm

For sampling

DIP8/S08

de W

coiLt [
f Ha4o003

C

COIL2

| iy o

Fig. 7

Ordering Information
The H 4003 is available in chip form.
Others on request.

© 1994 EM Microelectronic-Marin SA. 08/94. Rev. A/068
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ISO - Contactless Chipcard 125 kHz

Features

B Material: mix PUR / bright PVC on both sides
B Dimensions according to ISO norm:
85.60 + 0.12x 53.98 + 0.05x 0.76 + 0.08 mm
B Colour: white
B Physical characteristics:
- Bending and torsion properties according to
ISO norm 7816-1
- Temperature stability: —35 to +50°C
B Electronic characteristics:
EM H 4002, 64 bits Read Only integrated circuit
- Manchester code
- Coil diameter 45 mm: inductivity: 34 mH + 3%
B Resonance frequency: 125 kHz + 8%
B Typical reading distance: 0 to 300 mm depending on
reader performance and coil characteristics

Description

This contactless chipcard is an application of the H 4002
EM device. It contains a code, which can be identified by
specially adapted readers. Characteristics of the H 4002
device are given in a separate data sheet. Both sides are
bright white PVC.

Applications

B Access control (control of restricted area, time
management, etc.)

M Identification systems (driver’s license, identity card,
luggage, etc.)

Ordering Information
H4002 M002 CRD 0125 08 X 0

I1SO Card

Options

M Both sides of the card can be printed according
to customer’s wishes (for quantities larger than
20k pieces)

M Resonance frequency is adjusted with a standard
tolerance of + 8%. On request, by using H 4003 EM
device, this tolerance can be adjusted to + 3%

W Magnetic strip (high coercitivity 4000 Oe) available
on request

W PSK code

Explanation: Other standards:

T L—————— No printing

| ———

No magnet stripe
Tolerance (f,)
Resonance frequency
Card

Version number
Device name

M: with magnet stripe

© 1994 EM Microelectronic-Marin SA. 10/94. Rev. F/043
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EMS V8300/V8400

EMS Mixed-Mode Arrays

Features

B Available in seven sizes from 190 to 6,800 gates

B Mixed analog-digital and digital families

B 2 .. double-metal CMOS technolegy

M Operating supply voltage from 1to 6 V

B Low power dissipation

M Worst-case gate delay of 1.6 ns at C = 0.16 pF,
4.5V, 85°C

B Temperature compensated voltage reference

M Low power crystal oscillator

B Fast turnaround time

B Low development cost

Description

EMS V8300 Series is a family of transistor arrays for
analog/digital applications, with limited capability in the
analog domain. Its internal organization is based on a
“Sea-of-Gates” architecture, offering a high degree of
design flexbility and performance. This series is espe-
cially suitable for low-voltage low-power digital applica-
tions. It is aimed to cost-effectively meet the digital and
mixed-mode circuit requirements of up to 6,000 gates
complexity.

Product Summary

Array Structure

EMS V8400 Series is a family of arrays designed to
meet mixed analog-digital circuit requirements. In addi-
tion to their “Sea-of-Gates” core, a dedicated analog
array field is added, consisting of passive elements such
as resistors, capacitors, lateral pnp’s and long-channel
transistors. A fully integrated, low-power amplitude-
regulated crystal oscillator and a temperature compen-
sated band-gap voltage reference are available. Due to
its specific architecture, the EMS V8400 Series offers an
excellent performance in mixed mode applications.

EMS V8300 Series
Device |GateComplexity| Pads | Q-Osc.?
V8306 300 24
V8309 800 36
V8312 1300 48
V8316 2500 64 [ ]
V8320 4000 80 [ ]
V8323 5200 92 (]
V8326 6800 104 [ ]
Table 1
EMS V8400 Series
Device Gate Pads R Cc Lat. Long- | Long- V.’ |Q-Osc.?
complexity [x20k] |[x4.6 pF]| pnp pmos nmos
V8406 190 24 84 7 14 4 3
V8409 600 36 84 7 14 4 3 D)
V8412 1000 48 72 6 12 3 3 ® )
V8416 2200 64 132 11 22 6 5 [ ] [
V8420 3400 80 192 16 32 8 8 o [ ]
V8423 4700 92 240 20 40 10 10 o [ ]
V8426 6300 104 276 23 46 12 11 o [ J
@ Available on base Table 2

" Temperature compensated band-gap voltage reference: AVo/AT < 100 ppm/°C, * 3%
2 Low power amplitude regulated crystal oscillator: Ipp dynamic < 1 uA, at T = 25°C, f = 32 kHz
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EMS V8300 / V8400

Array Organization

Base Elements W/L [um] Min. Typ. Max. Unit
Core Transistors
PMOS Core 23/2
NMOS Core 8/2
PMOS Long 5/411
NMOS Long 5/411
Periphery Transistors .
PMOS Buffer (x17) 62.5/2
NMOS Buffer (x17) 44/2
Capacitors
PMOS Core-Cap (V2)* 44.5/60 2.1 2.2 23 pF
PMOS Perif-Cap L 140/140 33 34 36 pF
PMOS Perif-Cap S 298/140 15 16 17 pF
Resistors
Rn-well 16.1 21.8 24.5 kQ
R p-poly 470 620 770 Q0
R n-poly 280 370 460 Q
Lateral pnp’s
Beta (Vge=0.5V) 1600
(Vge =0.7V) 330
(Vge=1.0V) 43
Is 0.4 0.7 1.0 fA
Va 3 8 \"
* Core capacitor is split into two halves with one terminal in common. Table 3
Design Flow Absolute Maximum Ratings
A typical design interface between the customer and EM Parameter Symbol | Conditions
can be in a form of hierarchically described schematic
using elements from our cell library, or in a form of a net- [D)C ISuppI\); Voltage xDD \70'5 0 +7.0V
list. The following netlists are currently supported by EM: C Input Voltage i ss ~0.5t0Vpp +0.5V
DC Input Current l +30mA
EDIF, HILO, VHDL, VLSI. Lead Solderina T 1 250°C
Logic verification is performed by using a simulator tool, ead soldering femp. | 1, +250"Cx 10s
with test vectors for the circuit supplied by the customer. Table 4

When the design is verified, the design information is
reviewed with EM prior to the initial approval.

The placement and routing process is performed by EM
engineers. Final delay values are recalculated based on
the actual interconnect. Based on these final values, a
post-simulation is performed to verify the circuit perfor-
mance. Upon customer’s and EM’s final signoff approv-
al, the design is released for prototype fabrication, as-
sembly and test.

Prototypes encapsulated in CERDIP package are deli-
vered to the customer. Upon satisfactory prototype eva-
luation, EM requires the customer to submit a written
approval of the prototypes.

Stresses beyond these listed maximum ratings may
cause permanent damage to the device. Exposure be-
yond specified operating conditions may effect device
reliability or cause malfunction.

Recommended Operating Conditions

Parameter Symbol| Value Units
Operating Junction
Temperature:
Military T, —-55t0+125 | °C
Industrial T, —40to+ 85 | °C
Commercial T, Oto+ 70 | °C
Storage Temperature Tsto —-65t0+150 | °C
Table 5
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EMS V8300 / V8400

DC Electrical Characteristics

Input / Output Cells

Ta = 25°C, Vgg = 0V, unless otherwise specified

Parameter Symbol | Test Conditions Min. Typ. Max. Units
Power supply Voo 4.5 55 \
Low Level Input Voitage

CMOS Input Vi Guaranteed input -0.5 0.3xVpp \

TTL input W low voltage ~05 0.8 \
High Level Input Voltage

CMOS Input Viu Guaranteed input 0.7xVpp Voo \

TTL Input Vin high voltage 2.0 Voo \%
Low Level Output Voltage VoL

pc7x01 and pc7c51 loo= 4mA 0.4 \%

pc7x02 and pc7c52 loo= 8mA 0.4 \

pc7x03 and pc7¢c53 lo. =32mA 0.4 v
High Level Output Voltage | Vou

pc7x01 and pc7¢c52 loo=— 4mA 2.4 \Y

pc7x02 and pc7¢c52 loo=— 8mA 2.4 \

pc7x03 and pc7¢c53 loo=—32mA 2.4 \%
Input Capacitance Cin Excluding package 5 pF
Output Capacitance Cour Excluding package 5 pF

Table 6
Voltage Reference (VREFEMS2, typical values)
Parameter Symbol | Test Conditions Value |Tolerance| Units
Reference Output Voltage VRer Vpp =3V, T =25°C 1.350 +0.040 \%
Commercial Range Temperature Coefficient| T¢ 0°C...+ 70°C 15 + 60 ppm/°C
Industrial Range Temperature Coefficient Tc —40°C...+ 85°C 15 +70 ppm/°C
Military Range Temperature Coefficient Tc —55°C...+125°C 15 +70 ppm/°C
Reference Voltage Stability SvRer Vpp =2.2..9V -1 mV/V
Minimum Supply Voltage Voomin T=-55...+125°C 2.2 \
Maximum Supply Voltage Vbomax T=-55...4125°C 9 \%
Current Consumption lop Vpp =3V, T=25°C 3.0 +0.3 nA
Table 7

Low-Power Quartz Oscillator (typical values)

Parameter Value Unit
Operating Supply Voltage 1.2-35 \Y
Frequency Stability 5 ppm/V
Static Current Consumption <100 nA
Dynamic Current Consumption
at32kHz <500 nA
Power-down Mode

Table 8
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EMS V8300 / V8400

EMS Digital Library

Cell List
Function No. of Types
Logic Gates 30
Internal Buffers 6
Latches 10
Flip-Flops 16
Input Buffers 4
Output Buffers 9
Table 9

AC Electrical Characteristics (Cell Examples)

Vpp = +4.5V, T; = +85°C, worst-case process, capacitive load = 2 std loads = 0.16 pF

Cell Name Parameter L™ L Other Unit
INO1D1 Standard Inverter 19 15 ns
NDO02D1 2-Input NAND 3.2 1.6 ns
NRO02D1 2-Input NOR 2.2 3.1 ns
DFNTNN Flip-Flop
CP - Q 11.5 9.5 ns
thoLo 2.0 ns
tseTup 0.5 ns
PC7C02 CMOS 8 mA Output Buffer
Capacitive Load = 10 pF 2.5 7.7 ns
Capacitive Load = 50 pF 9.3 30.6 ns
Table 10
EMS Analog Library
Cell Examples
Description Current Consumption Supply Voltage Range
at Vpp =3V (typ. values) Min. Typ. Max.
Oscillators
Low Power 32 kHz Quartz < 0.5 uA dynamic 1.2V 3.5V
Low Power 4 MHz Quartz 100 uA. dynamic 20V 55V
RC oscillator 10 kHz (ext. R) < 3 nAdynamic 2.2V 55V
Relaxation RC oscillator 1 kHz ... 3 MHz 3 uA-570 nAdynamic 2.2V 5.5V
Op-Amps, Comparators
N-Type, Internally Compensated / Output Buffer 20 pA static 2.2V 55V
P-Type, Internally Compensated / Output Buffer 20 pA static 22V 55V
N-Type, Folded Cascode 240 pA static 22V 55V
Class AB, Rail-to-Rail Output Swing 20 uA static 2.4V 55V
Pulse Amplifier with AGC, 72 dB Dynamic Range 130 nA static 22V 55V
Sense Amplifier (Programmable |/ V Converter) 1 nA static 2.2V 5.5V
Converters
8-Bit Weighted Current DAC 60 pA static 20V 55V
8-Bit Successive Approximation ADC 70 nA static 25V 5.5V
Analog Multipliers
4-Quadrant Voltage Multiplier 100 A static 2.2V 55V
Miscellanous
LCD Driver (amplitude-controlled output buffer) 0.5 uA static 22V 5.5V
Table 11
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EMS V8300 / V8400

Packaging Information

DIL8 [DIL 14]DIL 16]DIL 18]DIL 20]DIL 22]DIL 22[DIL 24]DIL 24] DIL 28 | DIL 32 [DIL 40| DIL 48]DIL 64|
Device Package width [mils]
300 | 300 | 300 | 300 | 300 | 300 | 400 | 300 | 600 |400/600|400/600| 600 | 600 | 900
V8306/V8406| @ | @ | @ | @ | @ | @ | @ | @ @ | @ e o | e | o
V8309/V8409| @ | @ | @ ([ © | @ | @ @ | @ e @ e e (o | o
ves12/ve4i2l ¢ | @ |l e |l @ | @ | @ | @ | @  © @ e (o o o
V8316/V8416 o o o o | o o o (o o | o
'V8320/V8420 N N EEEEEEEEEEREE
V8323/V8423 ° o o o (o | o | 0@
V8326 /V8426 ° o | o e (o o | o
SO8 | SO14 [ SO16 | SO16 | SO18 | SO20 | S024 | SO28 | SO32 [PLCC20
Device Package width [mils}]
150 150 150 300 300 300 300 300 300 | square
V8306/V8406| @ ° ° ° ° . ° ° ° °
V8309/V8409 ° ° ° ° ° ® °
V8312/V8412 ° ° ° ° ° ° °
V8316/V8416 ° ° ° ° ° ° °
V8320/V8420 ° ° ° ° o 0 °
v8323/V8423 o °
| v8326/v8a26
] PLCC 28]PLCC 32|PLCC44|PLCC 52[PLCC 68|PLCC 84| QFP44 | QFP52 | QFP64 | QFP80 | QFP 100 |QFP 128
Device square rectang. square | square | square | square
v83xx/V8dxx| @ ° ° ° ° ° ° ° ° ° ° °
O On request. All other packages on request. Table 12

Quality and Reliability

Quality

The following aspects guarantee products of high quality:

B Simple design procedure

B Circuits are designed to satisfy at least 1000 V ESD,
according to MIL-STD-883D, Method 3015

W Manufacturing under SPC (Statistical Process
Control)

B Wafers 100% assessed for process parameters

B 100% wafer probe testing

W 100% final test on packaged devices

Reliability

W Representative products of the technology are
assessed for reliability on a regular basis

B Design thoroughly proved by in-depth testing

Supplementary reliability assessment may be perform-

ed on request:

W Full screening to MIL-STD-883D, Method 5004 Class B

W Full qualification testing on specific product(s) may
include: latch-up sensitivity, ESD evaluation, tempe-
rature dependence, parameter stability (e.g. high
temperature bake), electrical life tests, temperature
humidity tests for plastic packages, temperature cycl-
ing, mechanical tests.

Handling Procedures

EMS circuits are built with protection against high static
voltages or electric fields; however, anti-static precau-
tions must be taken as for any other CMOS component.
Unless otherwise specified, proper operation can only
occur when all terminal voltages are maintained within
the supply voltage range.
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EM Products and Services

ASIC e Low-power analog and digital cell-design with DC supply
voltage between 1.2 and 12 Vin different ranges

e Triple technology design:

— analog

— digital

— E'PROM
e Walk-in facility: Design your ICs yourself!
o Mixed-Mode Arrays

CID e Contactless Identification Devices,
Read-Only and Read-Write

e Development and production of Contactless Identification
Systems (CID) and smart cards

MICRO- e 4 bit, low power, low voltage

CONTROLLER e Standard and custom versions

FOUNDRY e 3,2and 1 um HCMOS

BUMPING e Prepare your wafer for TAB and Flip Chip with our advanced

bumping process

TAB e Tape Automated Bonding - the smart package with high
reliability and minimum package size

e Film layout
e Assembly (ILB, OLB) including testing

ADVANCED e Development and production of modules using TAB, COB,
ASSEMBLY conductive gluing, SMD

LCDs e High spec. applications
o Prototype and small to medium production series

e Twisted Nematic, Super Twisted Nematic, Heilmeier and
White Taylor
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Ordering Information

Temperature Temperature
OrderingNo.? |Package | Version Range Ordering No.? Package | Version Range
Display Driver Smart Reset
H6052n TO92 [TO-92 (1,2 —40t0 +85°C
M6003 nn 40P |DIP40 |01 —40t0 +85°C % § ’ B .
M8003 nn 44@ |PLCCA4 |01 o igwC H6052n SOT-22350T-223|1,2 4010 +85°C
— V6300 n TO-92 (TO-92 [I,0,P,(n") |-40to+85°C
M6004 nn 52Q |PLCCS2 |02 —40t0+85°C  yg300 n SOT-223|SOT-223 |I.O.P,(n") |-40to +85°C
V6118 n 52F [QFP52 [2,4,8 ~40to+85°C V6310 n T0-92 (T0-92 |0,(n") ~40to +85°C
V6118 n TAB |TAB 2,4,8 _40to+85°C V6310 n SOT-223[SOT-223 |0, (n") —40to +85°C
- V6320 n TO-92 [TO92 |P,R,(n" —40t0 +85°C
Real Time Clock V6330 n TO-92 [TO-92 (P f)n ) e C
- - —4010 +85°
M3002 16P |DIP16 ~4010 +85°C n %2_|Pn) Oto +85
M3002 168 |SO16 ~4010+85°C  Regulator and Surveillance Functions
M3003 16P |DIP16 —40t0 +85°C
- . A6130 8P DIP8 ~4010 +70°C
M3003 16S [SO16 40t0+85C L2150 gs 08 a0t a0
v3021 8P |DIP8 ~40t0 +85°C
B . A6133 14P  [DIP14 —40t0 +70°C
V321 8S |SO8 400 +85C 46133 145 [SO14 —4010 +70°C
v3022 18P |DIP18 ~401t0 +85°C
- . V6139 16P  [DIP16 —40to0 +85°C
V3022 288 |SO28 40+85C  pg139 165 |SO16 —~40t0 +85°C
V3023 18P |DIP18 —40t0 +85°C
_ . A6150 nn 8P DIP8 A1 ~401t0 +85°C
Vaozs 288 |SO28 400 +85C  Agis0nn8S  [SO8  |A1 —40t0 +85°C
Watch V6170 8P DIP8 ~40t0 +70°C
V6170 —40to0 +70°C
H1063 CHIP ~2010+70°C 8 |08 °
—  A6173 14P  [DIP14 —4010 +70°C
H1137 CHIP -10t0+60°C  A6173 14S  |SO14 ~40t0 +70°C
H1344 CHIP ~20t0+70°C A 6300 nn 8P DIP8  |AP,AQ,(nn")|—40to +85°C
H1344 DIP8 ~20t0+70°C  A6300 nn 8S S08 AP, AQ, (nn")| —40to +85°C
H5050 nn S028|S028  |1H,2H,4H —40t0 +85°C
Interface
Watchdog V6910 nn 16P  |DIP16 [107,207  |—40to+85°C
H6006 nn 8P |DIP8 | A2.A3.B1.B2.83| 400 +85°C Y6910 nn 168 |SO16 107,207 | -40t0 +85°C
H6006 nn 85 |SO8 A2,A3,B1,B2,B3|-40t0 +85°C v 6912 nn 8P DIP8 10", 20" —401t0 +85°C
H6060 nn 8P |DIP8  |14,15,16 —40t0 +85°C V6912 nn 8S S08  |10",20Y  |-40t0 +85°C
H6060 nn 88 |SO8 14,15,16 -40t0+85°C  y6915 nn 16P DIP16 10", 20" _40to +85°C
H6061 mnaP |DIPE 125 oo iesCc V6915 nn16S  [SO16  [10Y,20"  |-40t0o+85°C
H6061 nn 8S |SO8 |25 —40t0+85°C v 6917 nn 8P DIP8  [107,20"  |-40to0 +85°C
veiso e lows a0 170C V6917 nn 8S S08 10",20"  [-40to +85°C
V6130 8S [SO8 —40t0 +70°C o .
Contactless Identification Devices (CID)
V6133  14P [DIP14 —40t0 +70°C —
V6133  14S |SO14 —40t0 +70°C  Please inquire before ordering
V6150 nn 8P [DIP8 (01 —4010+85°C 1) Non.stock i
V6150 nn8S |SO8 |01 _40t0 +85°C 2 homstockitems -  ersion
V6170 8P (DIP8 —40t0 +70°C
V6170 8S [SO8 —40to +70°C
V6173  14P [DIP14 -4010470°C  For man - ; !
A y products, additional electrical and packaged ver
veirs 145 |SO14 —4010470°C  giong are available on request. Minimum order 20k pieces.
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EM Microelectronic-Marin SA

A Company of

Headquarters Switzerland EM Microelectronic-Marin SA, CH - 2074 Marin, Rue de Sors 3
Tel. (+41) 38 - 3551 11,Fax (+41) 38 - 3554 03
Local Offices France EM Microelectronic, boite postale 7, 78117 Chateaufort
Tél. 139560393, Fax 139562 839
Germany EM Microelectronic c/o Avnet E2000, Stahigruberring 12, 81829 Minchen
Tel. 089 - 451 10 139, Fax 089 - 451 10 182
USA EM Microelectronic USA c/o Microcrystal, 702 West Algonquin Road,
Arlington Heights, IL60005, Tel. 708 806 1485, Fax 708 593 5062
Local Australia Dice Technologies, 3155 Victoria, Tel. 03-761 1031, Fax 03 - 761 04 41
Representatives  Austria Eurodis Elektronik GmbH, 1232 Wien, Tel. 01 - 610620, Fax 01-61062 151
and Benelux Nijkerk Elektronika B.V., 1083 HK Amsterdam, Tel. 020 - 54 95 969, Fax 020 - 64 23 948
Distributors Brazil Quickchip Ltda., 01452-001 Sao Paulo, Tel. 011-814 3601, Fax 011 - 814 3586
Bulgaria Futurel, 1184 Sofia, Tel. 02-778 470, Fax 07 - 235731
Denmark Henckel Gruppen 93 ApS, 4930 Maribo, Tel. 54 756 333, Fax 54 756 422
Finland NC NordComp Finland Oy, 02770 Espoo, Tel. 0 - 859 3699, Fax 0 - 859 3644
France Eurodis Axco E.u.r.l., 92301 Levallois-Perret Cédex, Tel. 1 410591 74, Fax 1475717 13
Germany Avnet E2000 GmbH, 81829 Miinchen, Tel. 089-451 1001, Fax 089 - 451 10209
Great-Britain Pronto Electronic Systems Ltd., Gants Hill, liford, Essex IG2 6LR, Tel. 081 - 554 5700,
andlreland Fax081-5183222
Israel Trust Electronics Ltd., 56500 Savion, Tel. 035 34 50 26, Fax 035 35 14 68
Italy Skylab S.r.I., 20125 Milano, Tel. 02 - 667 10822, Fax 02 - 667 10 695
Japan Nippon Precision Device Corp., Tokyo 162, Tel. 03 - 3260 1411, Fax 03 - 3260 7100
Korea Shinhwa Corporation, Seoul, Tel. 02 - 554 64 31, Fax 02 - 554 76 49
Norway Heko-Elektronikk & Data A/S, 1472 Fjellhamar, Tel. 06 - 790 5244, Fax 06 - 790 0114
Portugal Amitron Arrow Electronica Lda, 1300 Lisboa, Tel. 01 - 3621 283/4, Fax 01 - 3637 655
Spain Amitron Arrow S.A., 28037 Madrid, Tel. 91 - 304 30 40, Fax 91 - 327 24 72
Sweden NC NordComp Sweden AB, 17104 Solna, Tel. 08 - 764 67 10, Fax 08 - 764 47 30
Switzerland Eurodis Electronic AG, 8105 Regensdorf, Tel. 01 - 84331 11, Fax01-84334 75
Taiwan Solomon Technology Corp., Taipei, Tel. 02 - 788 89 89, Fax 02 - 788 80 29
Turkey Fudem Trading SA, CH - 1207 Geneva, Tel. 0041 22 - 700 24 60, Fax 0041 22 - 700 24 87
us AL,GA,DE, Glen White Associates, Tel. 804 3856110, Fax 804 3857196
Representatives  FL,MD,NC,
SC,VA,WV,
N
IL 1A ML WI  Greenslade Sales, Tel. 708 593 3450, Fax 708 593 3468
IN,OH,KY  Phoenix Marketing, Tel. 317 577 4112, Fax 317576 1155
NY,NJ,PA WD Sales, Tel. 914 7798738, Fax 914 779 8840
MA, ME,CT, Conti-Younger Associates, Tel. 617273 1582, Fax 617270 0310
NH, VT,RI
MN,ND,SD  Grayden and Flemmer, Tel. 612941 1120, Fax 612 941 2061
TX,LA,OK, RMS Associates, Tel. 512502 0899, Fax 512502 0083
AR
US Distributor USA OmniPro Electronics, Tel. 800 926 8926, Fax 214 723 8743
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A Most Advanced Wafer Fab

The 6” wafer fab of EM Microelectronic-Marin SA is one
of the most advanced fabs employing the revolutionary  certificate . )

SMIF cleanroom concept, where only robots are working  In 1993 ”"Semiconductor International”, the world wide
in a class 1 environment while men are operating in a  leading journal of the industry, honered EM with the
class 1000 environment. "TOP FAB OF THE YEAR AWARD”.

EM received as the first wafer fab in Europe the ISO 9001

TOP FAB OF THE YEAR AWARD

EM MICROELECTRONIC-MARIN S.A.

Marin, Switzerland

Honoring
Excellence in. Facility Development and Manufacturing Productivity.

SEMICONDUCTOR
INTERNATIONAL.

A Cahners Publication
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