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MEDICAL APPLICATIONS

UMC's products are not authorized for use in medical applications,
including, but not limited to, use in life support devices without the
written consent of the appropriate officer of UMC. Buyers of UMC
products are requested to notify UMC sales offices when planning to
use the products in the applications which involve medical applications.

NOTICE
The information in this document has been carefully checked. However,
no responsibility is assumed for inaccuracies.

The example of an applied circuit or combination with other equipment
shown herein indicates characteristics and performance of
semiconductor-applied products. UMC shall assume no responsibility
for any problem involving a patent caused when applying the
descriptions in the example.
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CROSS REFERENCE GUIDE

Vendor P/N Description UMC/PN
THOMSON MOSTEK MK5087 Tone Dialer *UM95087
THOMSON MOSTEK MK5089 Tone Dialer *UM95089
THOMSON MOSTEK MK5092/5094 Tone Dialer UuM95088
THOMSON MOSTEK MK50981 Pulse Dialer UM9151-3
THOMSON MOSTEK MK50982 Pulse Dialer UM9151-3
THOMSON MOSTEK MK50992 Pulse Dialer UM9151-3
THOMSON MOSTEK MK50993 Pulse Dialer UM9151-3
THOMSON MOSTEK MK5173 10 Memory Pulse Dialer UM91611
THOMSON MOSTEK MK5175 10 Memory Pulse Dialer UM9a1611
THOMSON MOSTEK MK5175/5380 10 Memory T/P Dialer UM91260/61
THOMSON MOSTEK MK5375 10 Memory T/P Dialer UM91260/61
THOMSON MOSTEK MK5380 Tone Dialer UM95088
AMI S$25089 Tone Dialer *UM95089
AMI S2559E/F Tone Dialer *UM9559E/F
AMI $2560 Pulse Dialer UM9151-3
AMI o 525610 10 Memory Pulse Dialer *UM91611
AMI B $25910 10 Memory T/P Dialer UM91260/61
AMI S$2859 Tone Dialer UM95088
AMI 52860 Tone Dialer UM95088
MOTOROLA MC145410 10 Memory T/P Dialer UM91260/61
TI TCM1101 Pulse Dialer UM9151-3
T TCM5087 Tone Dialer *UM95087

Ti TCM5089 Tone Dialer *UmM95089

Tl TCM5092 Tone Dialer UuM95088
NS TP5087 Tone Dialer *UM95087
NS TP5089 Tone Dialer *UM95089
NS TP53144 Pulse Dialer UM9151-3
NS TP53190 Pulse Dialer UM9151-3

*Pin to Pin Compatible
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uvicC CROSS REFERENCE GUIDE

7 Vendor P/N Description UMC/PN
NS TP5393 Pulse Dialer UM9151-3
NS TP5395 Tone Dialer umM95088
NS TP5605 10 Memory Pulse Dialer UmMo1611
NS TP5615 10 Memory Pulse Dialer UM91611
NS TP5660 10 Memory T/P Dialer UM91260/61
SHARP LR40992 Pulse Dialer UM9151-3
SHARP LR40993 Pulse Dialer UM9151-3
SHARP LR4173 10 Memory Pulse Dialer UM91611 B
SHARP LR4087 Tone Dialer *UMm95087
SHARP LR4089 Tone Dialer UM95089
SHARP LR48081 Tone/Pulse Dialer . UmM91210
SHARP LR4803 10 Memory T/P Dialer UM91260/61
SHARP LR4806 20 Memory T/P Dialer UM91270
SEIKO $7230/5 Tone/Pulse Dialer *UM91230
SEIKO S7241 20 Memory T/P Dialer UM91271
SEIKO STC2580 10 Memory T/P Dialer UM91260/61
ROHM BU8320 20 Memory T/P Dialer UM91270
SANYO LC7350 Pulse Dialer UM9151-3
SANYO LC7360/3 Tone/Pulse Dialer UM91210
SANYO LC7365 Tone Dialer UM95088
SANYO LC7366 Tone Dialer UM95089
oK1 MSM5070/1RS Tone/Pulse Dialer UM91210
OKI MSM6224 Tone Dialer UM95088
oKl MSM6234 Tone Dialer *UM95089
ERSO CIC9145 15 Memory Tone/Pulse Dialer *UM91265
Philips PCD3310 Tone/Pulse Dialer *UM91310

*Pin to Pin Compatible
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Feature Pulse Tone/Pulse Tone
UMO559E /F
Simple {without redial)
UM95087/88/89
UM9151 UM91210/30
Simple (with redial)
UM9151-3 UM91214/15
10 Memory (indirect dialing) UM91611 UM91260/61
15 Memory (direct + indirect dialing) UM91265
UM91270
20 Memory (direct dialing)
UM91271/72







.

0
.
sz;;e’:*

- S

e e
e e

e .

- e

i

‘ . ’ o
4 e o
e G
i S
. | .
- e e .
.. . e
hit L e LasEnl ) i o
; .
v Sl

b
B
e
.
i o e aaiE
L - =
’ ( s mets
. : .

S =
St s -
= o i - -
. e

ENit
e
S
i

e
P
- i
o =
é‘*ii*‘“"“"‘ S ol

e :
e ~ i
- < i :

.0
e







2
I

UM9151

Pulse Dialer

Features

Direct telephone line operation

4 x 3 matrix single contact keyboard
Supply voltage range of 2.5 to 5.0 volts
Uses inexpensive RC oscillator

Low power standby mode for redialing

22-digit redialing capacity

General Description

The UM9151 pulse dialer is a monolithic CMOS integrated
circuit which converts pushbutton inputs to a series of
pulses suitable for telephone dialing. It is intended to
replace mechanical telephone dialers and can operate
directly from telephone lines. The pulse dialer function
is implemented using two outputs; one pulses the line,

Pin Configuration & Keyboard Assignments

8 1 ] eP

9 10 :]M/B

A\

TEST 111 18 1r1

rR2 []2 17 Jc3

rR3 []3 e[ ]c2

c1
ra []a 15| ] I R
Vop L[5 UM9151 14§ Jvgg 2186
cki [ 13 mute ABE
Y 12 ]HK lol#
] (* #: Redial)

U

Redialing with either * or # key

Dialer reset for line power breaks > 200 ms
Pin-selectable inter-digital pause
Pin-selectable make/break ratio

High speed testing capacity

the other mutes the receiver.

CMOS technology is used to produce this device, resulting
in very low power requirements and high noise immunity.
The UM9151 can be easily interfaced with a variety of
telephones, requiring only a minimum number of external
components.

Block Diagram

o HOOK SWITCH
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- CONTROL
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CONTROL wute
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A1 STATE
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COUNTER COUNTER
WRITE
CONTROL
ADDRESS
SELECT
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UM9151

Absolute Maximum Ratings*

Power Supply Voltage (Vpp—Vgs) . .. .. —0.3V to 6.0V
Input Voltage (Vi) ... ... ... —0.3V to Vpp +0.3V
Maximum Power Dissipation (at 26°C) . . ... ... 600 mw
Operating Temperature (Tgp) . .« . . . .. —20°C t0 +70°C
Storage Temperature (Tgrg). - - - - - . - —55°C to +150°C

DC Characteristics

(Vpp =35V, Vgg =0V, Top = 25°C, unless otherwise specified)

*Comments

Stresses above those listed under “‘Absolute Maximum
Ratings’” may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

Parameter Symbol Min. Typ. Max. Units Conditions Test Ckt
DC Supply Voltage Voo 25 — 5 \% A
Supply Current
Standby Is — - 1 MA Vpp = 2.5V with pins 1, 10, 11 A
connected
Operating ) — - 150 uA Vpp = BV pin 9 open A
Keyboard Contact
Resistance R - - 1 K&
Capacitance C — - 30 pF
MUTE Sink Current Ims 500 - — UA Vpp =25V, Vg5 =05V B
MUTE Driving Current Imb 500 | — - | BA | Vpp =25V, Vg =2V B
DP Sink Current Is 500 — - HA Vpp =2.5V, Vg5 =05V B
DP Leakage Current L - - 1 MA Vpp =5V, Vg =5V B
AC Characteristics
(VDD =35V, Vgg = 0V, clock freq. = 18KHz, Tgp = 25°C unless otherwise specified)
Parameter ! Symbol Conditions I Min. I Typ. l Max. l Unit
PULSE
M/B = Vpp - 1/2 —
Make/Break Ratio M/B
M/B = Vgg - 2/3 -
Dial Pulse Rate DR \/DD =35V, FOSC = 18KHz — 10 - PPS
_ M/B = Vpp — 333 —
Make Time Tm ms
M/B = Vgg - 40 —
M/B = Vpp — 66.6 —
Break Time Tg ms
M/B = Vgg - 60 —
IDP = Vpp — 500 -
Inter-digital Pause Time TIDP ms
IDP = Vgg - 800 -
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UM9151
AC Characteristics (Continued)
Parameter Symbol Conditions Min. Typ. Max. Unit
IDP = Vpp - 500 —
Pre-digital Pause Tepp ms
IDP = Vgg — 800 —
M/B = Vpp - 33.3 - =
MUTE Delay Time Tvop ms a
M/B = Vgg - 40 — Y
E
KEY-IN &
Keyboard Debounce Time Tkp — 6.7 — ms
Vpp =35V, Foge = 18KHz
Key Scan Frequency Fxs 200 Hz
o Per typical application
Oscillation Frequency F - 18 KHz
0sc Vpp =35V
Vop =2.5~35Y,
AF/F oo 0 - +4 %
Frequency Variation (F3s —Fag)/F35
vs. Voltage F =35~5V
AFJF bo ’ 0 - +4 %
(F5 — F35)/Fg
Frequency Variation AF/F Per typical application 2 _ 4 %
per Lot Vpp = 3.5V

Pin Description

Pin Designation Description

Test mode select input. Connecting this input to Vgg triggers the UM3151 into high

speed test mode (dialing rate = 600 PPS).

18234 R1~ R4 Keyboard inputs.

15,1617 C1~C3 A pulse to logic low is sequentially switched around the three keyboard scan outputs,
requiring 5 ms for a complete scan cycle. When a key is depressed, the pulse (logic
low) appears on one of the four keyboard inputs (provided with on-chip pull-up
resistors to logic high). Following key depression and 6.7 ms antibounce period,
the data is entered to RAM. Before a second key depression can be recognized, the
first key must be released and a full antibounce period completed without a pulse
appearing on any input. |f two or more keys are depressed during the same scan
cycle, the data will be rejected and another full antibounce period must be completed
without a pulse appearing on any of the inputs before the next key depression is

recognized.
5 Vbop Positive power supply input.
14 Vgg Negative power supply input.
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UM9151

Pin Description (Cohtinued)

Pin

Designation

Description

6,78

CKI,CK,CK

Oscillator circuit inputs. To be connected to an RC oscillator. The oscillator consists
of two inverters and external components which control the oscillation frequency.
The circuit is sufficiently versatile to allow a variety of component combinations.
The oscillation circuit detailed below has an oscillation frequency of 18KHz for 10
pps dialing rate.

cKl CK cK

| L

%270'(9 150K §2 L 150pF

Oscillator Circuit

Dialing pulse outputs. The loop-disconnect dial pulses appear at the DP output.
This output consists of an N-channel open drain device sinking current to Vss-

During a dial pulse break period the output device is switched on and during the
make period and IDP the output device is switched off. The output drives an external
bipolar transistor that sequentially opens the telephone loop a number of times
equal to the input digit selected. For example, key 7 will generate 7 loop current
breaks.

m/B

Make/break ratio select input.
When this input = Vg, M/B ratio = 1:2.

When this input = Vgg, M/B ratio = 2:3.

1DP

Inter-digital pause select input.
When this input = Vpp, IDP =500 ms. When this input = Vgg, IDP =800 ms.

Hook switch input. External circuitry connected to the HK input is used to indicate
whether the telephone handset is on-hook or off-hook, these two states being re-
presented by logic HIGH and logic LOW respectively. If power is present on the
dialer, this input should normally be held at logic LOW. If the HK input is taken
to logic HIGH for a period of less than 200 ms and then returned to logic LOW,
no action is taken and the dialer will continue to function. If it is taken to logic
HIGH for a period greater than 200 ms, oscillator function and any dialing sequence
will cease. All internal counters will be reset, though the contents of the RAM will
be unaffected. Taking the input back to logic LOW will restart the keyboard scan
and dialing sequence and dialer will be ready for a data entry.

MUTE

Mute output. This output consists of an inverter normally at low state when there
is no key entry. The MUTE output is used to control the muting of the telephone
network during outdialing. A logic HIGH indicates that the telephone is to be muted,
the transition to logic HIGH occurring immediately on recognition of a key depres-
sion.
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UM9151

Operational Procedures

Symbol Definitions:
DP: pulse digit (0 through 9).
ZiZiZi: conversation.
0-0 1: off-hook.

Note: Redialing

Keyboard inputs are accepted at an asynchronous rate
and loaded into a first-in-first-out RAM. If a call is not
successful, it can be redialed at a later time by pressing
either of the redial keys, * or #. The correct number of

0-0 {: on-hook. pulses will then be read out a second time. N
U
Recommended Operations: Since the UM9151 allows one key to be entered before g
* Normal dialing: pressing a redial key, it is suitable for use in PABX 8
3
00 t: DP...Dp;ZiZiZi; 0-0 4. systems. <
* Redialing:
0-0 1; *or#key; ...
Timing Diagram
e M- NORMAL DIALING ——=—— - == -
R _{—‘ oy REDIALING 1
I
| !
KEY INPUT = 2 2 4 ] # I
TKDw - BMB

DP ~— -
|
11 TpDP Tiop

MUTE — |
I
I
|

S T

-

L

T
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UM9151

Typical Application

An example of a loop disconnect UM9151 interface:

BG 1
TIP O—¢ —W
R1
"
o—4¢ Qa1
L SW 1A R6
[ 1 W D1 g
RING R4S RS e
ZNR r Q4 L/ = MUTE | SPEECH
Do: Sw 1B NETWORK
Q2 R7 «w—r-o/j. l
R8
= 1 5 12 v
"l DD
9 o TEST VDD HK ore 13 l
3 2w op L1 h50<)Ms
6 2] R2 sw2
: UM9151 iaooms Vop
9 R3 = 33-1/3 /
4 10 . 66-2/3
# R4 MBl—— o
c3 c2 c1 cki ck GCR Vss sw3
17 |16 [15 |6 _lj 8 lm I
:gag .l_ fgmof 407/60
c2
Circuit Description Parts List
1. Loop Disconnect Interface: Q;, Q;, R3, Rs, Rs and DP BG1: IN4001x4
Q; and Q; act as switching transistors, DP is the dial pulse output which drives Q, transistor 8; %“ggg:
on and off as make and break, R4 pulls up the DP output, R3 protects the Q; transistor Q3: 2Nb5401
during break period and Rg limits the base current of Q;. g‘: %’2\'3401
) Ry: 220K
2. Power supply: Ry, R,, Rg¢, Ry, Qs, Qq, Dy, D, and C, :3 %ggﬁ
A current source is constructed by Rg, Rq, Q3, and Q4 which supplies a 600 A constant R:; 3K3
current to the UM9151 independent of line power variations. D, protects the UM9151 Re: 1K
under 5.6V. R,, the initial power loop, supplies the initial power at the off-hook instant. g; ;ggE
Ry, the data retention loop, retains the memory during on-hook. Rg: 270K
Ryo: 150K
. Cy: 47uF/10WV
3. Oscillator: CKI, CK, CK, Ry, Ryp and C, C,: 150pF
The oscillation frequency is 18 KHz for 10 pps dialin Dy : 1N4148
quency PP 9: D,: 5V6/0.5W ZD
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Test Circuits
(A) (B)

BP OUTPUT

VEXT

KEY INPUT

270pF.
750K % P {750.< E=

KEY INPUT
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UM9151-3

Pulse Dialer

Features

® Direct telephone line operation

® 4 x 3 matrix keyboard interface

B Supply voltage range of 2.0 to 5.5 volts
® Inexpensive RC oscillator

® | ow power standby mode for redialing
® 22-digit redial memory

General Description

The UM9151-3 pulse dialer is a monolithic CMOS integrated
circuit which converts pushbutton inputs to a series of pulses
suitable for telephone dialing. It is intended to replace
mechanical telephone dialers and can operate directly from
telephone lines. CMOS technology is used to produced this

Pin Configuration & Keyboard Assignments

(

J—

jca (KS3)
5 :]cz (KS2)
[ Jcr sn

R1 umE
R2 (KZ»E
A3 ka) [

N

w
S

Cc
R4 (K4)E 4 % 13 Jmure
—
V|:>DE5 b 12[ Jvgs
cmEe « " ]W
CKE7 10:,M/B

w[e 5

©

Ryl v | 2 3

Ry | 4 5 6

Ry | 7 8| o

(%, #: Redial)

€1 G C3

cK

TK¢

cKl

C1iKST)
€2 (KS2)
€3 (KS3)

A1 K1)
R2 (K2
R3 (X 3)
R4 (K4)

B Redial with either * or # key

® Dialer reset for line power breaks > 200 ms
® 800 ms inter-digit pause

B Selectable make/break ratio

® High speed test capacity

device, resulting in very low power requirements and high
noise immunity. The UM9151-3 can be easily interfaced with
a variety of telephones, requiring only a minimal number of
of external components.

Block Diagram

—]

—

TIMING HOOK SWITCH _
osc DETECT HK
. il COUNTER CONTRO1
KEYPAD Lb r
SCAN
CONTROL - OMUTE

AND
STATE

KEYBOARD

| M8
DEBOUNCE LoGIC

AND )
DECODE F] %

1
U READ ADDRESS WRITE ADDRESS
COUNTER COUNTER
WRITE

CONTROL

—

ouTPUT

ADDRESS DECODE oF
COUNTER
_:> 22WORD x 4317 ,__:> AND
RAM CCNTROL




UM9151-3

Absolute Maximum Ratings * *Comments
Power Supply Voltage (Vpp - Vgg) -0.3V to +5.5V Stresses above those listed under ““Absolute Maximum
Input Voltage (V|n) - . ...=0.3V it Vpp + 0.3V Ratings’” may cause permanent damage to the device.
Maximum Power Dissipation (at 25°C) . ......600 mW These are stress ratings only. Functional operation of
Operating Temperature (Top). . ... ... —20°C to +70°C this device at these or any other conditions above those
Storage Temperature (TgTg) ... . —55°Cto +150°C indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re- §
R 1
liability. 5
DC Characteristics (Vpp= 5.0V, Vgg= 0.V, Tgp = 25°C, uniess otherwise specified) 3
3
Parameter Symbol Min. | Typ.| Max. | Unit Conditions Tst.Ckt o
Operating Voltage VDD 2.0 5.5 V | off-hook B
Memory Retention Current IMR 0.2 1 MA | Vpp=1 ,FE:VDD all outputs unloaded B
Supply Operating Current DD 30 200 uA | oscillator running, all outputs unloaded B
Standby Current ISD 0.5 4 uA H_S=VDD, all outputs unioaded A
Output Sink Current Mute DP| !OL 2 7 mA |Vpp=2.5V,Vo=0.5V ¢
Output Drive Current Mute 10H 1 6 mA | Vpp=2.5V,Vo=Vpp-1V C
Vi4 0.8V Y%
Input Voltage Range ob Do VDD
ViL Vss 0.2Vss
Keyboard Input Current IKI 40 60 150 wA | VIN =Vgg, all outputs unloaded
AC Characteristics (Vpp=3.5V, Vss=0.V, clock freq. = 18KHz or 36KHz, Top=25°C unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. Unit
Make/Break M/B=VpD 1/2
Ratio miB MIB=Vss 273
Dial R Fosc = 18KHz 10 PPS
Pulse Rate Fosc = 36KHz 20
10PPS 112 33 ms
Make Time Ti 10PPS 2/3 40
20PPS 1/2 16.6
20PPS 2/3 20
10PPS 112 66 ms
Break Time Tg 10PPS 213 60
20PPS 112 33
20PPS 2/3 30
10PPS 112 800 ms
Inter-digital T 10PPS 2/3 800
Pause Time IDP 20PPS 1/2 400
20PPS 2/3 400
10PPS 1/2 800 ms
Pre-digital 10PPS 2/3 800
Teop
Pause 20PPS 1/2 400
20PPS 2/3 400
10PPS 1/2 33 ms
Mute Delay T 10PPS 213 40
Time moP 20PPS 112 16.6
20PPS 2/3 20
Key
Depression Teop ViIN=Vss 30 40 ms
Period or Vpp
Key Scan F C1~C3,R1~R4,
K
Frequency 5 Fosc = 18KHz 200 Hz
Clock E Rck 1 =270KQ| Vpp=2.5V 14.3 17.2 18.1
Frequency 0sc REK = 150K, | Vpp=3.9V 17.2 18.0 18.6 KHz
Cck =160pF| .VpDp=5.0V 178 18 2 195

1-1
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UM9151-3
Pin Description
Pin Designation Description
; R1- R4 Key inputs.
3 These inputs can be interfaced to either an XY matrix keyboard or a 2 of 7 type
4 keyboard. The keypad inputs are normally held at high. When a key is depressed,
14 c1-c3 scanning signals (typically 200 Hz) are presented at C1, C2, and C3 inputs; the
15 dialer identifies the key by examining the R1~ R4 inputs. Debouncing is provided
16 to avoid false entry. ’
5 VDD Positive power supply input.
12 Vss Negative power supply input.
6 C}KI,CK,ET( Oscillator circuit input/output.
7
8 The oscillator consists of two inverters, with oscillator frequency controlled by
external RC components:
Rckl = 270K REK = 160K Cck = 150 pF
CKI j|>C CK {>O CcK
§27OKQ § 150KQ 150pF
Oscillator Circuit
9 op Dialing pulse output.
This output consists of an N-channel open drain device. Normally this output will
be in off state during make and on during break. Dialing pulse rate = 10 PPS
and inter-digital pause = 800 ms when Fosc = 18 KHz in normal mode.
10 M/B Make/Break ratio select input.
In normal mode, this input is used to select the Make/Break ratio:
when input = Vpp, M/B ratio = 1/2
when input = Vgg, M/B ratio = 2/3.
When connected to the clock output (pin 7), this input can trigger the
UM9151-3 into test mode, generating high speed dialing (DPR = 600 PPS,
IDP = 13.3 ms).
I HK Hook switch input.
This input is used to detect whether the telephone is in the on-hook or off-hook
state:
Vpp = on-hook
Vss = off-hook.
(Resetting time = 200 ms minimum.)
13 MUTE Mute output.
This output is an inverter normally at low state when there is no key entry.
During outdialing it changes to high state and is used to mute the speech
network.

1-12
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UM9151-3

Operational Procedures
Symbol Definitions:

Dp: pulse digit (O through 9)
ZiZiZi: conversation

0-0t: off-hook.

0-01}: on-hook.

k] or [#] : Redial

Recommended Operations:
Normal dialing:
0-0Ot; DP...Dp; Zizizi; 0-Ot.

Dial pulse begins as soon as fi

and detected on chip.

Redialing:

0-0t, or key

Functional Description

1

2)

rst key is entered. Debounced

( or key can be accepted as first key entry after off-hook.)

N-channel open drain output — DP (figure 1).

Clock oscillator.

The clock oscillator consists of two inverters, with the
frequency of oscillation controlled by external components
connected to pins 6, 7, and 8. The circuit is sufficiently
versatile to allow the use of a variety of external component
configurations. The oscillator circuit is shown in figure 2.

Vss —_[-

N-Switch

Signal

R

Voo

Puli-high resistor

Output

FOsc = 18KHz for 10ppg
Fosc = 36KHz for 20PPS

Figure 1 Figure 2.
Timing Diagram .
. rrT--- - - — — Normal dialing = = - — = —— —E I it Redialing = — — — — — -—:
HK — .
KEY INPUT — 2 2 — it
— TKD—+
p— 2 L v , .
) .
| :—-TPDP-— —TiDP o I—
¢
MUTE— ! Ak p — MDP
]
[}
’ i
N ”“H’“” ””HHH“ :: ““I”””””“““l—-

-
]
S
[a]

.
2
3
o
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Application Circuit
(M/B = 40/60, IDP =

800ms, DPR = 10PPS, and Fosc

18KHz in this example.)

Test Circuits

A)

To
HooK SW _ 2N5401
RO 1500 I'ZK [
SR 20m 3 ZNGS01 200¢ § - SPEECH
20 2N5401 ) CIRCUIT
= 1904 1N4148 4 2N5551
'f L ; ™ i P 2N5551
47 pF 3.3v
'wF/110V L 3 HogK
SW
16 15'14 5 ”44_9 13
I ; c3cz2 ¢t Vpp WK P MUrECKl 6 270K
1{2})3 Ry 7 1500F
2| g cK 4t
4|56 p—df2 _ 150K
71 el s —Rs UM9151-3 * 10
4 R M/B
x| o] # }—<By Ve 12 I
Note: *, # =redial
B)
‘ VDD
VDD @ T
I 5
5 11
Keypad Input E> 6 f=— 18 KHz
6 10 12 10 11 12
- —
C)
VbD
O/P
Keypad Input D {
6 101112 A
18 KHz L
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UM91611

10 Memory Pulse Dialer

Features

Ten 18-digit number memories

22-digit last number redial memory

Supply voltage range of 1.5 to 5.0 Volts

Direct telephone line operation

Inexpensive RC oscillator design with accuracy bet-
ter than +/— 5% over temperature and unit to unit
variations

® Independent inputs for selecting dialing rate (10 pps/

General Description

The UM91611 pulse dialer is a monolithic CMOS in-
tegrated circuit which converts pushbutton inputs to
a series of pulses suitable for telephone dialing. The
UM9O1611 is pin compatible with the T25610. The
UMQ1611 is an upgraded version of the popular UM9151.
In addition to the dialing functions performed by the
UM9151, the UM91611 has ten 18-digit number memories

Pin Configuration & Keyboard Assignments

ra (] 18[]cs
R ]2 17[dce
Rz []3 [ 1cr
ra []4 15[ ] IDP
UmMo1611
i 14 [] oRs
Re (6 137 Voo Rl
co []7 12[] B .
: R4
o []8 1 [ woTe G
orl]e 10 [ vss -
C3
As
R1 1 2 3
R2| 4| 516 Re
¢p
R3 7 8 9 RD
R4 * 0 #

20 pps), make/break ratio (1/2 or 2/3), and inter-digit
pause (400 ms/800 ms)

® Can be used with either inexpensive single contact
XY matrix keyboard or standard 2 of 7 keyboard

® On-chip mute and pulse drivers

® Call disconnect by pushing [Zl and keys simul-
taneously

and a last-number redial memory with a 22-digit capacity.

CMOS technology is used to produce this device, result-
ing in very low power requirements and high noise
immunity. The UM91611 can be easily interfaced with
a variety of telephones, requiring only a minimum number
of external components.

Block Diagram

KEYBOARD
INTERFACE DIAL o
AND RAM [ ~—o MUTE
| DECODER
CON COUNTER oP
TRoLLeR =)
cLOCK IPAY N
GENERATOR vIcONTROL
LOGIC

.
Y
T
(a}

v
2

S
[
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UM91611

Absolute Maximum Ratings *

Power supply voltage (VDD -ViSS) ...ocv.e..... —0.3V to 6.0V
Input voltage (VIN) ...c.ccvevvenann. —0.3V to Voo + 0.3V
Maximum power dissipation (at 25°C) .............. 600 mW
Operating temperature (TOP ) ............ —20°C to +70°C
Storage temperature (TsSTG ) ............ —55°C to +150°C

DC Characteristics

(Vpp=3.5V, Vgg=0V, Top=25°C, unless otherwise specified)

*Comments
Stresses above those listed under "‘Absolute Maximum

Ratings’” may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

Parameter Symbol Min. | Typ.| Max. | Unit Conditions Test CKT
Data Retention Voltage Vor 1.0 V| ON HOOK (FK=Vpp) A
Data Retention Current IoR 005| 015 | pA |Vpp=1.0V, HK=Vpp A
Operating Voltage Vob 1.5 2.0 55 \ A
100 uA | Vpp=1.5V, All outputs unloaded A
Operating Current oo
500 wA | Vpp=3.5V, All outputs unloaded A
Wj Sink Current ‘OLDP 120 ;I,A VDD=3.5V, VOUT =0.4V B
_ 20 wA  [Vpp=1.5V, Voyr=1.0V B
DP Source Current loHoP
120 wA | Vpp=3.5V, Voyr=2.5V B
MUTE Sink Current IOLM 120 pA VDD=3‘5Vx VOUT=0‘4V B
20 [tA VDD= 1 5\/, VOUT= 1 OV B
MUTE Source Current loHm — —
120 A | Vpp=35V, Voyr=2.5V B
Clock Sink Current (RD Pin) |OLCK 20 A VDD =15V, VOUT =0.4V B
Clock Source Current (RD Pin) IOHCK 20 uA VDD= 1.5V, VOUT= 1.0V B
Input Current High
(M/B, DRS, IOP, FIK. Rg) I 0.5 wA | Vpp=35V, V|y=35V C
Input Current Low
(M/B, DRS, IDP, FIK. Rg) I 0.5 wA | Vpp=3.5V, Viy=0.0V C
Keyboard Input Current lavVE 60 pA | Vpp=3.5V, One row and one column —
Input Voltage High ViH 0.8 1 Vbp —
Input Voltage Low ViL 0 0.2 Voo -




UM91611
AC Characteristics
(Vpp=3.5V, Vgg=0V, Clock frequency = 2.4KHz Top =25°C unless otherwise specified)
Parameter Symbol Conditions Min. Typ. Max. Unit
M/B=Vpp 1/2 5
Make/Break Ratio M/B ms T
M/B=Vsg 213 o
v
P R4
DRS=Vsgg 10 3
Dial Pulse Rate DRS ms
u DRS=Vpp 20
12 33
L 10PPS py™ "
Make Time ™ ms
12 16.6
S 20PPS
213 20
£ 112 66
10PPS
_ 23 60
Break Time T ms
112 33
20PPS
213 30
Inter-digit Pause T IDP=Vpp 400
Time IDP ms
IDP=Vgg 800
12 30
10PPS
Pre-Digit P T 23 3
re-Digit Pause
o POP 112 136 ms
20PPS
) 2/3 17
1/2 13.3
10PPS
Mute Delay Ti T 2/3 13.3 ms
ute Delay Time
Y MOP 112 67
20PPS
213 6.7
K
$ Keypad debounce time Tkp 13 ms
nll Key Scan Frequency Frs C1~C3, R1~R4, Fosc=2.4KHz 600 Hz
Oscillator Frequency Fo Vpp=1.5~3.5V, Rg =Rp=750Kohm + 5% 0
Stability vs Supply Voltage Loffo Cp=270pF + 1% 10 10 A
Oscillator Frequency Fo 1.5 10 KHz
Input Capacitance Any Pin Cin 10 pF
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Pin Description

Pin Designation Description
1 R4 Key inputs.
2~4 R1~R3
16~18 Ci1~C3 These are the row and column inputs from the keyboard contacts. Active pull-up and pull-down

networks are present on these inputs when the device responds to a keyboard entry and starts
the oscillator. Debouncing is provided (min. 9 ms) to prevent false entry.

5 HK Hook switch input.

ms input detects the state of the hook switch:
HK = Vpp indicates the on-hook state.
HK = Vg indicates the off-hook state.

6 Re. Cp. Rp RC oscillator circuit inputs.
7
8 These pins are provided to connect external resistors Rg and Rp and capacitor Cp to form an

RC oscillator that generates the system clock for the UM91611. The oscillator is enabled during
the dialing state (pause state included) only. It is disabled at all other times, including the on-hook state.

Recommended values for the RC components are Rg = Rp = 750Kohm, Cp=270pF, Fo=2.4 KHz.

9 DP Dialing pulse output.

This output consists of a CMOS inverter. A sequence of negative going low pulses are available
to disconnect from the telephone line.

10 Vss, Vob Power supply inputs.
13
These pins are the power supply inputs:
Vpp = positive power supply.
Vsg = negative power supply.

1 MUTE Mute output.

This output consists of a CMOS inverter that can be used to drive an external bipolar transistor.
Itis held low during outdialing or on recognition of a key entry and held high at all other times.

12 M/B Make/break ratio select input.

When input on this pin=Vgg, the M/B ratio=1/2. When input=Vpp, M/B=2/3.

14 DRS Dialing rate select input.

When input on this pin=Vgg, dialing rate=10PPS. When input=Vpp, dialing rate=20PPS.

15 IDP Inter-digit pause select input.

When input on this pin=Vgg, IDP =800 ms. When input=Vpp, IDP=400ms.
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Operational Procedures

Symbol Definitions

Dp: pulse digit (O through 9).

Loci: memory location (Loc0-Loc9)
ZiZiZi: conversation.

0-0t: off-hook.

0-0!: on-hook.

Recommended Operations

Normal dialing:
0-0t; Dp...Dp; ZiZiZi; 0-0i

Dial pulsing begins as soon as the first digit is entered.
Pauses may be entered into the dialing sequence by press-
ing the key (outdialing is not affected.) The total num-
ber of digits entered (including the key) should not ex-
ceed 22; numbers larger than 22 digits can be dialed out
only by waiting for the first 22 digits to be completely dialed
out before adding the remaining digits. (For numbers larg-
er than 22 digits the redialing function is inhibited.)

Inhibiting redialing:
0-0t; Dp.... Dp; *; *,

Dialing must be completed before the * key is pressed. This
operation inhibits the redialing function.

Redialing:
0-0t; Dp...Dp; #; #; 0-01.
0-0t; #; #, ZiZiZi; 0-01.

This operation dials out the last number remaining in the
buffer memory. Access pause is terminated by pushing the

key.

Storing numbers:

0-0t; *; Dp...Dp; *; Loci; *; Dp...Dp; *; Loci...
Numbers stored may include the key. Storing numbers
will not cause any output signal to be sent out.

Transferring last number dialed to memory:
0-0t; Dp...Dp; *; #; Loci.

After normal dialing has been completed, this procedure can
be used to store the last number dialed to memory.

Repertory dialing from number memories:
0-0t; #; Loci ...; #; Loci...

In repertory dialing, the first memory number must be com-
pletely dialed out before the next key entry. If a num-
ber dialed out from memory contains a pause( [Z]key en-
try), manual depause (by pressing the key) 1s neces-
sary to terminate the pause state before outdialing will
resume.

Normal dialing after repertory dialing or redialing:
0-0t; #: #; or #, Loci; ...

Clearing number memory locations:

0-0t; *; #:%: Loci...

This operation clears the number stored in memory loca-
tion i. It is equivalent to storing a pause as the first digit in
memory.

Call disconnect:
0-01;....%

Pressing the [*] and [#] keys simultaneously forces the
DP output to low, thus disconnecting the current dialing
sequence.

Functional Description cicz ©3
R1]1]12]3
Keyboard Definitions
R2| 4 | 5|6
R3| 7|8 |9
R4 ol #

Digits 0 through 9 function as dial numbers in normal dial-
ing mode and number storing mode, and represent memory
locations when entered after the [ #] (for redial) or [ ] (for
number storing mode) keys. i

The [E] key functions as the initial and final step in the num-
ber storing operation. It also represents a state change in
inhibit redialing, last number dialed transfer, and call discon-
nect operations.

The key initiates redialing or repertory memory dialing.
It also represents the number stored in the redial buffer
memory when pressed second during the redialing opera-
tion. In normal dialing and number storing, @ represents
a pause in the dialing sequence; when a pause is met in
outdialing, pressing again functions as a depause.

When the andElkeys are pressed simultaneously a call
disconnect operation takes place. Lastly, when transferring
the last number dialed to memory, the key, when
pressed after the | * ] key, represents the last number dialed.

Dialing Pulse Output Structure

The UM91611 has a make first and break next structure.
When the first digitin RAM is dialed out a logic circuit checks
immediately to see if the following digit is waiting to be di-
aled out. If the following digit is ready to be dialed out an
interdigit pause is delayed; otherwise the oscillator will be
disabled immediately. The UM91611 essentially uses a post-
digit pause to meet the EIA RS-470 inter-digit pause
requirement.

(when dialing is completed) Dp...Dp.

.
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Timing Diagram

— ~ — — — — Normal dialing — — — — - Redialing — — — ——-
HK — ll
1
|
KEY INPUT— 5 2 € " #
- —ala TKD X
DP — +
I
f
|
| = Tiop .__.((__
MUTE — —= ™ TropP
i ' = [~Tmoe
i —= ~
Application Circuit
ON HOOK 220K
;;1'5401 J K2% 6.8K
1N4004 ONO-T_T_‘_\_/ 3 2N5401
P . HOOK 4 v 2N3904 speech
EIIENT(\;/:/'\(‘)CF%!K 300 ohm 1 47uF/10F N4148 NETWORK
.00474F I
ov 280V 470K 13
10
3k9 Y § ] P Voo
Iq 1%
39 T MUTE
T - : 2N555X2
2N5551 or UM91611 Ves
Mm/B
IDP
DRS
RE CD RD C.I C2 C3 R1R2R3R4
= 6 718 161 17[ 18] jso, 1
750K 3 'E,t 37s0k|1]2]3
RI 4|56
7|89
~lof#
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Test Circuits
(A) ?g—-.\\T ;;1
HK Voo |

KEY INPUT > YAS,E
IDP

DRS

.
2
B
Q

v
2

S
o

——D DP OUTPUT

270J
750K ¢ pFT > 750K

(B)

Vext

Vs MUTE ®
KEY INPUT > M/B RD .
IDP O,
L

©)

M/B

DRS i
P 4—— Vin
HK
RE

270{ _l_
750K ¢ e 750
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UM91210/30

Tone/Pulse Dialer

Features

32-digit Redial Memory

Tone/Pulse Switchable via slide switch

Wide operating voltage: 2.0V to 5.5V

Uses inexpensive 3.68 MHz TV crystal

Pin selectable Make/Break ratio (1/2 or 2/3)

Key-in tone output for valid key entry in Pulse mode

General Description

The products in this series are Tone/Pulse switchable dialers
with 32-digit redial memory. Switching from Pulse to
DTMF mode can be accomplished either by using a slide
switch or by depressing the [T] key.

The necessary dual-tone frequencies are all derived from
a 3.58 MHz TV crystal, thus providing high accuracy and
stability. The sinusoidal waveform for each individual
tone is digitally synthesized on the chip. Waveforms
thus generated have low total harmonic distortion (5%
max.). A reference voltage is generated on the chip which
is stable over the operating voltage and temperature range.
It regulates the signal levels of the dual tones to meet
telephone industry specifications.

Pin Configurations

(91230 C/D only)

® 630 millisecond flash time
“T" key controlled switching from Pulse to Tone
mode (91230 C/D only)

® 18-pin or 22-pin DIP

8 With minimum tone duration 110 ms

CMOS technology is used in the production of these
devices,resulting in low power requirements and high noise
immunity. These devices can be easily interfaced with
a variety of telephones, requiring only a minimum number
of external components.

Ordering Information

Part Dialing
Number Rate Package
UM91210C/10CM 10 pps P-DIP 18L/SO 20L
UM91210D/10DM | 20 pps P-DIP 18L/SO 20L
UM91230C/30CM 10 pps P-DIP 22L/SO 24L
UM91230D/30DM | 20 pps P-DIP 22L/SO 24L

Keyboard Assignments

\J
R1[ |1 24| _Jca UM91230C/D
R 22 [ ca R2[]2 2 3
R2 [}2 21 []cs R3] 22 [ Jc2 — R1
rR3 []3 20 [Jc2 Ra[]a 21 [J¢ (] (5] [e] — R?
Ra [a 19 e AR5 < 20 L10P 1G] p)— ms
—— c —
HK 5 18 DP © MUTE n
[“,, § ] we[e 2 g [IMOTE 1 FE R — ra
we [fs & 17 [IMUTE MobEOUT[ |7 8 g [ IXMUTE T ]
R . 8
MODE OUT [ |7 3 16 [ ] XMUTE MODE SELECT[ |8 g 17| _]JTONE o o cls 4
MODE SELECT [ J8 9 15 [ TONE verls B sbinc
0scCl 9 14 OPERATION | b N ot R. Redial
] ] OPERAT osci[ 10 15 | JOPERATION SELEC o o
08O [hio 13 [ 1wevToNe osco[}n 14 [ keEvToNE £ Flash
Vbbp qn 12 7] vgg vppl] 12 13| Jvgg T; Pulse to tone key

L%
2
3
o
=
Y
c
o
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Pin Configurations (Continued)

UM91210/30

Keyboard Assignments (Continued)

\
o a 20 [Jca UM91210C/D
s I i = R S T e i) S
R2|:2 17 ]c3 R3 []3 18] Jc2 E@ "2
c
rR3[ |3 sl ]c2
4o F = S-S S FE G
e g epe w3 cpr | EREE
- [= -
AR ls N 1af]oe M8 [ e © 15[ ]XMUTE ] ] [ I
) (5]
m/B []e g 13[ ]XMUTE MopESeLecT [ |7 = 1a[INC c1 2 c3 ca
MODE SELECT [}7 12| ] TONE osci []s 13 ]NC
osci[ ]8 111 ] Vsg osco [ Je 12 [ ] TONE :: :edia!
N ause
0sCo [:1 9 1001 Vpp vpp []10 11 [ ]Vss F: Flash
Block Diagram
R1 MODE OUT *
R‘4 KEY TONE *
KEYBOARD REDIAL OUTPUT XWMUTE
C'1 LOGIC MEMORY 32D LOGIC MUTE *
c4 P
Vbb Vpbbp
Vss 1 VReF DTMF
GENERATOR
TONE
HK
m/B INPUT CONTROL osc :IOSC'
MODE SELECT LOGIC LOGIC ’ 0SCo
* OPERATION
SELECT

*: Bonding Option
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Absolute Maximum Ratings ™ *Comments

Power Supply Voltage.................. —-0.3V to +0.6V Stresses above those listed under "‘Absolute Maximum
Input Voltage...................... —0.3V to Vpp+0.3V Ratings’ may cause permanent damage to the device.
Maximum Power Dissipation (at 25°C)............... 500mW These are stress ratings only. Functional operation of
Operating Temperature (Top)................ —20°C to 70°C this device at these or any other conditions above those
Storage Temperature (TgTg)...ovvnn.... -55°C to +150°C indicated in the operational sections of this specification

is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

DC Characteristics

(Vpp = 3.5V, Vgg = 0V, Fogc = 3.579MHz and Top = 25°C unless otherwise specified.)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Ckt. v
Operating Voltage Vpp 2.0 5.5 \ Pulse mode A c\:-
2.0 5.5 v g
[
Memory Retention
\ 1.0 \Y
Voltage MR
Memory Retention | 0.05 0.05 " Vpp=1.0V HK = Vg5
Current MR ’ ' s All outputs unloaded
Supply Operating Ipop 0.43 1 mA Pulse Mode |Oscillator running. A
Current IpoT 0.70 2 mA | DTMF ModelAll outputs unloaded
Vpp=2.5V HK = Vg
t I 15 50 A S
Standby Current Sb s All outputs unloaded A
Output Sink Current loL1 1.7 5.0 mA VoL =0.4V 8
DP, MUTE, XMUTE loL2 0.5 1.6 mA VoL=0.4V Vpp=2.0V
ViH 0.8 1 Vpp
Input Voltage Range Vi 5 03 Voo
Row Input Current IR 10 A VN =O0V|All outputs C
Col. Input Current Ic 10 A ViN =0V|unloaded @
Single Column Tone v 640 700 760 v RLoap=10KQ, Vpp=2.5V D
Output Amplitude oc 640 700 760 PP R 0AD=10K2, Vpp=55V D
Single Row Tone v 510 560 610 mVo- RLoap=10KQ, Vpp=2.5V D
Output Amplitude OR 510 560 610 PP MRloap= 10K, Vpp=55V D
Pre-emphasis Twist 1.7 2 2.3 dB D
Valley of Single Tone Vy Vpp-1.8 | Vpp-1.6 Vbp Vpp=3.5V D
Distortion DIS 1 5 % * Note 1 D

1 2 2)2
* Note 1: DIS(%) = 100(Va'+ Va2 . .. Vn2)

vz + Vle)‘/z

1. V1...Vn are the intermodulation or harmonic frequencies in the 500 Hz to 3400 Hz band.
2. Vg and V|_ are the individual frequency components of the DTMF signal.
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AC Characteristics
(Vpp = 3.5V, Vgg = 0V, Fosc = 3.579545 MHz and Top = 25°C unless otherwise specified.)

Parameter Symbol J Conditions l Min. i Typ. ’ Max. I Unit
PULSE
. M/B = Vpp 112 )
Make/Break Ratio M/B MIB = Vgs 573 %
Dial Pulse Rat UM91210C/UM91230C 9.7 S
tal Fulse Rate DR UM91210D/UM91230D 194 PP
10 sM/B:1/2 33.3
PPSIMB=2/3 20.0
Make Time ™ ms
20 Sl\/1/B=1/2 16.7
PPSIMIB=213 20.0
10 SM/B:HZ 66.7
PPSIMIB=2/3 60
Break Time TB ms
20 SMIB=1/2 33.3
PPSINB=2/3 30
10 pps M/IB=1/2 876
Interdigit M/B=2/3 870
. Tipp ms
Pause Time M/B=1/2 893
20 PPSB =23 890
10 SM/B:1/2 19.6
PPSIIB=2/3 195
Predigit Pause TpppP ms
20 sM/B=1/2 19.5
PPSIMIB=2/3 19.5
10 SM/B=1/2 850
XMUTE MUTE PP MiE=2r3 850
. TMDP ms
Delay Time 00 ops[M/B=112 850
PRSIMIB=213 850
TONE
Minimum Tone
Duration TMFD 110 ms
Minimum Tone
Interdigit Pause Triop 1o ms
Tone Output
Predigit Pause Treop 0 ms
XMUTE Delay Time TmDT 110 ms
Auto Pause Time Tap 3.6 s
Flash Time TF 630 ms
Oscillator
Startup Time TsTART 10 ms
XMUTE, MUTE
Startup Time Tms 15 ms
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AC Characteristics (Continued)

Parameter l Symbol Condition [ Min. I Typ. ! Max. l Unit
KEY-IN
Keypad Debounce
Time Tkp 23 ms
Key Scan
445 H
Frequency Fks z
KEY-IN TONE
Key-in Tone
T 2
Duration Time KTD 3 ms
v
Key-in Tone §
F 18 KH
Frequency KT z %
c
Key-in Tone 2
T 1
Startup Time KTSTART 5 ms
Row/Column Condition Spec. Actual Error(%) Unit
R1 Fosc = 3.579MHz 697 699.1 +0.31 Hz
R2 770 766.2 -0.49 Hz
R3 852 847.4 -0.54 Hz
R4 941 948.0 +0.74 Hz
C1 1,209 1,215.9 +0.57 Hz
C2 1,336 1,331.7 -0.32 Hz
C3 1,477 1,471.9 -0.35 Hz
Pin Description
Pin
’ Designation Description
9121091230
1 1 R1 Input Keys.
2 2 R2 These pins serve as an interface to an XY matrix keyboard. C1 through C4 and
3 3 R3 R1 through R4 are set to low at On Hook (HK=high). C1 through C4 are set to
4 4 R4 low and R1 through R4 are set to high at Off Hook (HK=low), which enables
15 19 C1 the key-in operation.
16 20 Cc2 The Oscillator starts running when a keypress is detected. Scanning signals are
17 21 C3 presented at both column and row input signals (Typ: 445 Hz) until the input
18 22 C4 key is released. Key-in is compatible with standard 2-0f-8 form or single-contact
keyboards. Debouncing is provided to avoid false entry (Typ.: 23 ms).
5 5 HK Hook Switch Input .
Tlis input detects the state of the hook switch contact.
HK = Vpp: On-hook, chip unactivated
HK = Vgg: Off-hook, chip active
6 6 M/B Make/Break Ratio Select Input,
This input allows selection of the Make/Break ratio (33.3:66.7/40:60)
M/B = Vpp: 33.3/66.6
M/B = Vgg: 40/60
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Pin Description (Continued)

Pin

91210(91230

Designation

Description

7

MODE OUT

Mode Output.
This output indicates whether the chip is operating in Pulse or Tone mode.
Pulse/Tone modes correspond to the OFF/ON states (N-channel open drain).

Mode state is controlled by the Operation Select, MODE SELECT, and [T ] key

inputs.

MODE SELECT

Mode Select Input.

This input allows the selection of Pulse mode or DTMF mode.
MODE SELECT = Vpp: pulse mode operation

MODE SELECT = Vgg: tone mode operation

Oscl
Osco

Oscillator Input/Output.

These pins connect an external 3.58 MHz crystal to the UM91210/UM91230.
Oscillation starts when the chip encounters the Off=Hook condition and is
sustained until all Pulse or DTMF signals are completed.

0SCo—.
o 3.58MHz Crystal
oscl |- T

10
11

11
12

Vbb
Vss

Power.
These pins are the positive and negative power supply inputs.
This device is designed to operate at 2.0V to 5.5V.

13

KEY TONE

Key-in Tone Output.

The key-in tone signal is provided for all key entries in the Pulse mode, except
for the [T] key. No KEY TONE signal is generated iin the DTMF mode. Fgt: 1.8
KHz, TkT: 23 ms, (N-channel open drain).

14

OPERATION
SELECT

Operation Seiect input.
The operating mode can be switched from Pulse to DTMF by this input, whether
the entry is made by the key or by the MODE SELECT input. (See Table 8-1)

Table 8-1

MODE
SELECT

Initial
Mode

Switching
Entry Mode

Vpp key-in
Vss Tone N/A

Operation

Notes
Select

MODE SELECT
defines only
initial mode
after going

Off Hook and
is latched at
first key entry.

key is
disabled under
this condition.

Vbp Pulse

MODE SELECT
Input = Vgg

Vss Vbp Pulse

Vss Tone N/A

TONE

DTMF Signal (Output)

When a valid keypress is detected in DTMF mode, appropriate low group and high
group frequencies are generated which hybridize the Dual Tone output. Tone out
is in the Off state in pulse mode.

2-8
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Pin Description (Continued)

Pin
91210{91230

13 16 XMUTE Xmute (Output)
N-channel open drain.

HK XMUTE OUTPUT
Vpp OFF

Designation Description

Vss Normally Off
On during Pulse and
DTMF dialing.

—

17 MUTE Mute (Output)
N-channel open drain.

HK MUTE OUTPUT

%
2
o)
S
v
c
O
[

Vop OFF

Vss Normally Off in DTMF mode.
On during Pulse dialing.

14 18 bP Dial Pulse (Output)
This output will normally be OFF during Break and ON during make at Off-Hook
(HK = Vss). The output will be ON at On-Hook. (N-channel open drain).

Operation Procedures

Symbol definitions used as a pause key in pulse mode. A pause can
Dp: Pulse digit, 1,2,3,4,5,6,7,8,9,0. be cancelled with the [P], or [R] keys during
Dt: Tone digit, 1,2,3,4,5,6,7,8,9,0," #. pause time when redialing.

ZiZiZi: Conversation.
0-0t: Off-hook. 4. Redialing
0-04: On-hook. a. 0-0t, Dp......Dp, 0-0!, 0-01, [R]

£ : Input level from low to high b. 0-01, Dt......Dt, 0-04, 0-01, [R]
- : Input level from high to low.

Note: The [R] key is disabled while Pulse or DTMF

Recommended Dialing, Redialing, Mixed Dialing operations signals are being transmitted. When more than 32 digits have
o been dialed as a single number, redialing will be inhibited.
1. Normal Dialing in Pulse Mode The [#] key can be used as an [R] key in Pulse mode.

0-0t, Dp...... Dp, ZiziZi, 0-01.

5. Inhibiting Redial
2. Normal Dialing in Tone Mode a. 0-0t, Dp...... Dp, @ E

a. 0-0t, Dt......Dt, ZiZiZi, 0-04. b. 0-0t, Dt......Dt, [R] [R]
b. 0-01, T, Dt...... Dt, ZiZiZi, 0-0}. (UM91230C/D only)

Note: Lift the receiver. Dial a number in Pulse mode. Press
3. Manual Dialing with Automatic Access Pause the [R] key twice.
a. 0-0t, Dp, P, Dp...... Dp, ZiZiZi, 0-0! or

b. 0-01, Dt, P, Dt...... Dt, Zizizi, 0-04. 6. Pulse/Tone Switchable Operations

a. Mode switching by MODE SELECT input: (For
Note: Each E key—in provides 3.6 seconds of pause UM91230C/D, OPERATION SELECT = VSS<)
time. [E key entry is ignored if it is the first digit 0-0!, Dp...... Dp, P, MODE SELECT, L, Dt...... Dt
after going Off Hook. The [Z] key can also be Pulse mode Tone Model
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Note: If the [P] key is not pressed as one of the series the Pulse mode have finished going out, the
of digits before or after the mode is switched, the DTMF mode will become operational after
following condition will result: transmission of the last Pulse signal. In this
(1) If a Tone digit is pressed after the Pulse digits mode, the Tone digits are transmitted from TONE

have finished going out, the DTMF mode will OUT as DTMF signals when the corresponding
be implemented after the last Pulse signal has keys are depressed.

been transmitted in this mode. Tone digits will (2) If a Tone digit is pressed while the Pulse
be transmitted from the Tone Out pin as a DTMF signals are still going out, the DTMF mode will
signal when the corresponding keys are become operational but will remain in the Pause
depressed. state after the last Pulse signal has been transmit-

ted. MODE OUT will flash to indicate that you

(2) If Tone digits are keyed in while the Pulse signal are in the Pause state and the remaining Tone

is still being sent out, the DTMF mode *will digits will be stored in redial memory as DTMF
take over but will be put on hold until the last data but will not be transmitted from Tone Out.
Pulse signal has gone out. MODE OUT wil flash When the chip is ready to transmit the DTMF
to indicate that you are now in the hold state data in Redial Memory, the [R] or [P]keys
(for UM91230C/D only). Tone digits will be can be depressed to reset the Pause state and

stored in Redial memory as DTMF data, but will the DTMF data will be serially transmitted.

PRI . AT A~

not be transmitted from TONE OUT. When the

data is ready for transmission from Redial 7. Redial with the Pause State Cancelled

Memory, the [T] (for UM91230C/D only), 0-ot, [R] [P] or [T}

E] or El keys can be pressed to reset the Note: (1) Pause time can be cancelled by pressing the

Hold state and the DTMF data will be serially [P] !E or keys d“”“g pause t?me when

transmitted. redialing. Any other pause in the series is also
cancelled.

b. Mode Switching by key: (OPERATION SELECT = (2) If a pausg was not stoTed peforle or after the
Vpp for UM91230C/D only) mode was switched, the chip vfnll gollnto the Pause
0-0t, Dp, ...... Dp, P, T, Dt.. .. Dt state when the DTMF mode is actlva_uted. MODE

I—Pulse mode ——-J—Tone mode| OUT will flash to indicate that you ar¢ in the Pau§e
state. DTMF data will be stored in the Redial
Note: If the [P]key is not pressed serially before or after Memory and not transmitted from Tone Out. After
the [T| key, the following conditions will result: [R] [P]or are depressed to reset the Pause

(1) If a Tone digit is pressed after the digits in state, DTMF data will be serially transmitted.

Functional Description
1. N-Channel Open Drain Output:

DP, MUTE, XMUTE, MODE OUT, KEY TONE

Vbbb

Pull-high resistor

& Outputs
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2. DTMF Generation
The DTMF signal is produced from the Tone Frequency
Generator circuit with an NPN transistor-emitter-follower
output buffer (Figure 1, below). The digitally synthesized
sine wave is well designed, with an eight-level,
16-segment, fixed amplitude. It provides (Vpp-1.8V) a

reference voltage structure (Figure 2). The Total Harmonic
Distortion (THD) of the DTMF output is 5% maximum. THD
versus Operating Voltage and DTMF output amplitude
versus Operating Voltage is shown in Figure 3 and Figure

JOHNSON COUNTER

\

BUFFER

L Ama

Vbp

VRer

]

- A~ o A
- AA = AN~

baA o4~
b AA = A
[~ T

L~
VN

BUFFER

I

JOHNSON COUNTER

TONE OUTPUT

(1) R1 Single Tone (2) C1 Single Tone (3) DTMF

Figure 2: Waveforms
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Amplitude (R1)

(D)
1.0

0.9

0.8

0.7

0.6

0.5

— ]

THD (Total Harmonic Distortion) @ 500Hz ~ 3400Hz
dBm
0
-10
—-20 ¢
401 ]
-50 4
1 2 3 4 5 6 V
Operation Voltage

4 5 6V

Operating Voltage

DTMF Signal THD VS. Operating Voltage

DTMF Output Amplitude VS. Operating Voltage

Figure 3

3. Single Tone Operation in DTMF Mode (Test Mode)
The [~ ]and [#]keys are used to trigger the chip into test
mode by depressing them simultaneously during Off-Hook.

Normal mode

Ry 1 2 3

R, | 4 5 6

Ry | 7 8 9

Ra * 0 #

Cy C, Cs

Figure 4

The single tone keyboard assignments are shown in the
following table in contrast with normal mode.

Single tone mode

Ri | Rt | c | Cs
R, | C | ¢C | R
Rs | Rs | C, | Cs
Rs | G Rq Cs

i C G
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Timing Diagrams

1. PULSE MODE TIMING DIAGRAM

AR |

KEY INPUT-— 3 ’——L—f—l
——

Tkp "-= B TkrsTART

KEY TONE l]m]] ‘[Hﬂ]]

- n‘-TSTART

I ——

—-Hr‘—TMS

MUTE — —4'];

XMUTE — ——‘-l -

0SC—

L%
2
g
T =
cQa
o
-

= Tmpp—=

2. TONE MODE TIMING DIAGRAM

-

HK ]

KEY INPUT— '———\—J'_L‘

o= _—
S

XMUTE ™|

MM§

TMFD TTiDP TMFD TMDT

DTMF O/P_L



UM91210/30

3. NORMAL PULSE to TONE MIXED DIALING VIA MODE SELECT SLIDE SWITCH (OPERATION SELECT = Vgg for

UUUUUUUUUUU

KKKKKKKKK

UTE S

XXXXXX

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

AT
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Application Circuits
1. UM91230C/D

1) Switching mode by

key (MODE SELECT, OPERATION SELECT=Vpp)

R
T
HK.SW. 2N5401 x 2 2N5401
-0 O
1K SPEECH
R 150 NETWORK
Mute the
20 RECEIVER
12M 3 75v \ !
~— i
= 2 22K KT
g
ZD 39V inatag T = n\llama ) £
W 1< 2N5561 &
\ 470K T
i L1 4 [y
IS0 Y4 2.2uF/10v | 1 c
$ 5 ] o = 8
> 2 OPS Vpp MS x
D - E{ Iy s I Y Y I
< TONE OUT S 5
E R2 4|56 |F
UM91230C/D - 3 =
1.2K I I ey oy Iy H
MODE OUT 3
Rafd *|lo|#|R *®
Vss M/B 0SCO  OSCI Cq4 C3 C2 C
OPS: OPERATION SELECT R L 10122 121 20 |19
MS: MODE SELECT D
MODE LED: ON IN DTMF MODE =
OFF IN PULSE MODE XTAL:3.5795MHz

2) Switching mode by MODE SELECT (OPERATION SELECT = Vgg)

T
HK SW 2N5401
. $ o R Lcon]
. SPEECH
r NETWORK
1RF/ 6.6K
M3 2, 2N5401 x 2 sov C --
10007 MUTE me\ 1
= ) 220¢ RECEIVER =
1N4148
20 39V MODE LED ~ b
== 3 22 >t
1K
L 1N4148
wuFnev iy 2N5651 K SW 2N5561
122 5.1K = 2N5551
2K8 200 T 470K
02uF = 2.2/
L = L [LZ3L: B eVt & 163
1 7 15 1 5 18 {17 |16 -
MODE OUT TONE OUT Vpp R P MUTE %
PULSE 2 1
3 RMp——1{2]|3]|T
MODE SELECT z| R
S| Raf—— 4|5 |6 |F
TONE UM91230C/D mi A
v Az 70|8fofr
MODE LED: ON IN DTMF MOBE - OPERATION SELECT Raft—* {0 | 2| r
OFF IN PULSE MODE Vss M/B  OSCl 0sco ¢4 3 c2
12 6 9 10 2 |2 20 19
= XTAL:3.5795MHZ
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2. UM91210C/D

T

HK, SW.

» 09
R

1% K8 SPEECH
e NETWORK
E
4 » 1w/
1amM3 76V 2N5401 x 2 sov -—1
- iy 220k
0 3.8v Na1as X
1K N 1N4148
4 2NS551 " sw
A7xFII6V S i 1N4148|
200K Toue K| 470k
= = = Liov = 10023
- 12 10 5 14 13
= TONEOUT Vpp  HK 53 T ,
PULSE 3’ 11213
'MODE SELECT z
TONE gl mf? 4alsf6|F
UM91210C/D
I R 7]s]o]e
N R fo]#]r
Vgs WB osci 0sCO €, € C €
] 3 8 In 18 |17 16 |15
N X'TAL: 3.5795MHz
Test Circuits
o 3 o
I I I Vop
= 'l:.m}{
VoD e
HK 0iP
MODE ]
KEYBOARD /P i
KEYBOARD 1/P DRS  MiB Vss 3 D vovs ves  WiE o
SPECTRUM ANALYZER <.-
ic
D ——
(C) (D)
OSCILLOSCOPE 4 -
Vbp VbD
Rt Rz Rs R4 VoD
el 6o vin
Vss Vss HK M/B DRS MODE

L

WDKﬂj

—

® OSCILLOSCOPE: TEKTRONIX 468
¢ SPECTRUM ANALYZER: HP 3585A
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UM91214/15 Series

Tone/Pulse Dialer

Features
® One touch redial operation ® Wide operating voltage range: 2V to 5.5V
® Tone/Pulse switchable 8 Key-in beep tone output
® 32-digit qapacity for red.ialiing ) ® Digits dialed manually after redialing are cascadable
® Automatic mixed redialing ({last number redial) of and stored as additional digits for the next redialing
pulse to DTMF with multiple automatic access ® Uses inexpensive ceramic resonator (3.58 MHz)
pauses. = Two versions for different teleph
® PABX auto-pause is 2.2 seconds . BW.OY rsions for ditiere .H fep one systems
= DTMF Timing: uilt-in power up reset circuit .
Manual dialing: minimum duration for bursts and pauses = Four extra fu_nctron. I.<eys. flash, pause, redial and
Redialing: calibrated timing DP or DTMF mixed dialing
® Hands-free control function ® Four-by-four (or 2 of 8) keyboard can be used
® | ow standby current
General Description
The UM91214/15 s a single-chip, silicon gate, CMOS in- DP or DTMF modes. Up to 32 digits can be saved in the
tegrated circuit with an on-chip oscillator for a 3.68 MHz on-chip RAM for redialing. In the DTMF mode, minimum
crystal or ceramic resonator. It provides dialing pulse (DP) tone duration and minimum intertone pause provide for
or dual tone multi-frequency (DTMF) dialing. A standard rapid dialing. Maximum tone duration is dependent upon
4 x 4 matrix keyboard can be used to support either the key depression time in manual dialing.
Pin Configurations
a. 16 Pin Package b. 18 Pin Packages c. 20 Pin Package
(i) Key tone output (ii) Hands free control
HFO [ [ ] AF
r—‘ y— —\_J 1 20 HFI
w0 \ s Gy i 18] Ra HFO[_ |1 18 | JAFI Erdm P ek
H 1
mooEe I []2 I mE Ak ]2 RS mooein[]s w®
- mope in []2 15| ]R3 _ — ] =5
- e osct []3 w6 ] "2 MODE IN[|3 16 ]R3 osci [}a 17 [ R2
osci []3 14 ) — = —
ssco [ uMo21sA . 0500 [f4 1 1012156' |3 R_1 oselfa s’ :}Rj osco [ uxg:nspm g i
| ume1214A o Vss []5 umetz1asia [ ] C3 0SCO[ 5 yma121ad? |1 FT vgs []e UMe12140 |- &3
Vss ’[:5 2 :]C:j Voo []6 ] c ved 6 13[]c3 Vool 7 wl]e
Voo L]® npje rone [ 7 Pl mieil vod 7 nf]e Tone[T]e f]c
Tone ()7 woflc XMTT MUTE [ |8 n|]op TONE[ |8 1 [JTi XMIT MUTE [|o 12[ ] 6P
XMiT MUTE |8 o[ oF mopE out [ o ] & ST MOTE o 0[5 mooeour[]o Naks:

v
2
3
3
Y
c
(=}
-




UM91214/15 Series

Keyboard Assignment

1 2 3 F1 —— R1
4 5 6 F2 ———— R2
7 8 9 P ——— R3
/T 0 # RD ——— R4
c1 c2 c3 GND

1. */T - At Pulse mode this key works as Pulse > DTMF key (T key), at DTMF mode the key works as *key. */T key
will occupy one memory digit in either use.
F1 - Flash key. The break time is 297 ms or 96 ms (UM91214/15 respectively)
F2 - Flash key for break time 640 ms
Pause key (2.2 seconds)
RD -- One key redial key
# - At pulse mode this key input is neglected, at DTMF mode this key works as # key.

S e
o

Block Diagram

—F‘_'l*—-’
__: - L~ DP
R4 KEYBOARD B
— KT
Cl — LOGIC REDIAL MEMORY OUTPUT
: 32 DIGITS LOGIC | . uro
a'—'—.
! L~ XWIT MUTE

— MODE OUT

Vbbb

DTMF

GENERATOR
TONE
MODE IN —] INPUT

CONTROL l«—— OSClI

HFI "l Locic 0sc.
T4 LOGIC — 0Osco
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UM91214/15 Series

Pin Descriptions

Pin No.

UM91215A
UM91214A

UM91215B
UM91214B

UmM91215C
UM91214C

UM91215D
UmM91214D

1/0

Symbol

Description

3
4

3
4

4
5

4
5

OSCli
0SCO

Oscillator Input and Output pins
The time base for the UM91214/15 is
a crystal controlled on — chip oscillator,
which is completed by connecting a
3.68 MHz crystal or ceramic resonator
between the OSC! and OSCO pins.

.

MODE IN

Tri-State mode select pin.

There are two versions of the UM91214/

15.

a. The UM91215 series is for European
and American systems.

MODE Tone/ Dial M/B
IN Pulse Rate Ratio

Vob Pulse 10 pps 2/3

Vg Tone — -

Floating Pulse 10 pps 1/2

b. The UM91214 series is for the
Japanese system

MODE Tone/ Dial m/B
IN Pulse Rate Ratio

Voo Pulse 10 pps 1/2

Vsg Tone — —

Floating Pulse 20 pps 1/2

The mode selection pin is checked for
tone/pulse dialing at each digit key entry.
In pulse mode, the dialing rate is checked,
along with the make/break ratio, at the
first key entry.

Hook switch input.

This inverter input pin detects the state
of the hook switch contact. "“Off Hook"
is represented by a Vgg condition. “On
Hook™ is represented by a Vpp con-

dition.

LY
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3
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UM91214/15 Series

Pin Descriptions (Continued)

Pin No.
1/0 Symbol Description
UM91215A | UM91215B | UM91215C | UM91215D
UM91214A | UM91214B | UM91214C | UM91214D
(N.A) 10 (N.A) 11 0 KT Key-in tone output

This N-channel open drain pin sends
out a “beep’ tone for each pulse mode
key entry, along with entries of accepted
function keys (RD, T, F1, F2, and P
keys). The tone output frequency is
437 Hz and tone duration is 23 ms.

9 1" 10 12 0 DP Dialing pulse output.

This is an N-channel open drain output.
The normal output will be “ON" during
break and ““OFF" during make in the
pulse dialing mode.

1 1 (6] HFO Hands Free Control 1/0 pins.

These pins enable and disable the Hands
Free Control function. When input pin
HFI goes low, the Hands Free Control
state is toggled on. Status of the Hands
Free Control state is listed in the follow-

ing table:
Current
State Next State
N. A N. A.
bl A Hook | 4Eo | input | HFO | Dialing?
- Low _HT:—I—L High Yes
On I high [AFT | Low No
N Hook 9
18 20 | HF I
off |y o
Hook | High HFT §_| Low Yes
On Off
Hook | Hook Low Yes
Off On
Hook Low Hook Low No
Off . On .
Hook High Hook High Yes
7 7 8 8 0 Tone Tone dialing output.

When a valid keypress is detected in the
DTMF mode, appropriate low group and
high grop frequencies are generated which
hybridize the dual tone output. TONE
QUT isin the “OFF’ state in pulse mode.

2-20



UM91214/15 Series

Pin Descriptions (Continued)

Pin No.

1/0 ' Symbol Description
UM91215A |UM91215B | UM91215C | UM91215D
UM91214A |UMS1214B | UM91214C |UM91214D
8 8 9 9 0] XMITMUTE Dialing transmission mute output.

This is an N-channel open drain output.
Normally, the transmission mute output
is "OFF" during pulse or DTMF dialing
this output is “ON".

(N. A) 9 (N. A)) 10 (6] MODE OUT Mode output pin.
This is an N-channel, open drain output. v
It is “ON" during tone output and “OFF"" 3
during pulse output. %
C
— (o]
13 15 14 16 R1 Keyboard pins. =
This input serves as the interface to an
14 16 15 17 R2 XY matrix keyboard. On a 4 x 4 matrix
— keyboard, the input from the fourth
15 17 16 18 R3 column, ¢4, should be connected to
— Vgs-
16 18 17 19 R4
10 12 1 13 c1
1 13 12 14 c2
12 14 13 15 C3
6 6 7 7 Voo Power supply pins.
This device is designed to operate from
5 5 6 6 Vea 2.0V to 5.5V

Description of Operation

In the description below, signals are defined in terms of the first keyboard input is not the key follow-
the key or switch which is activated. ing the | Off Hook | condition and the mode selec-
Off Hook ] means the phone was taken off the hook. tion pin is floating (MODE IN = Vg or float-
On Hook] means that the receiver is on the hook. ing)
% stands for the first qigit d.ialed'in a stlfing of dﬁgits b. o
Dn| stands for the last digit dialed in a string of digits. Pulse de is defined as the initial mode, provided
Dn+1] stands for the beginning of a new string of digits. uise mode Is aetined as it ae, provi
Dn+m ] stands for the last digit in a new string of digits. the key input s not while the mode
1# | stand for the switch that activates the Hands selection pin is Vpp or floating. The chip will
Free dialing mode going low. pause for 824 ms automatically after it detects
is the Pulse-to-DTMF key. an | Off Hook | condition or the |HFI ¥ | key is
is the Redial key. depressed. It then proceeds with pulse or DTMF
@ is the Zero key dialing if any keys have been depressed.
is the Pause key. The dialing rate or make/break ratio is decided at
~ is the Flash key. the first key entry by checking the MODE IN
. status and will not be altered. The MODE IN
1. Pulse mode operation status can only switch the dialing mode from
a. [Off Hook][D1] ... .. Pulse to DTMF after the first key entry.

Pulse mode is defined as the initial mode, provided

2-21
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UM91214/15 Series

2.

DTMF mode operation

a. |Off Hook - AAAAA [Dnlor
On Hook|[HET#][D1]. . ...

DTMF mode is defined as the initial mode of the
mode selection pin MODE IN is Vgg.

b. [Off Hook][F/TI[D1]. . . .. [Dnlor
[On Hook][RFT 4][*/T[D1] . . . ..

The initial mode is pulse mode if the mode selec-
tion pin, MODE IN, is Vpp or floating. The

key can switch the dialing mode to tone mode.
Unlike normal mode switching, the key
entry, as the first key pressed, will not produce
any pause time. There are only 31 digits of redial
memory available in the buffer to be used for
operations a and b, since the mode switching
key, ,will occupy one digit of space.

Manual dialing with automatic access pause

[off Hool[O][PI[DT] . . ...

Pause key entries can be accepted and stored in the
redial memory. Each is stored as a digit. Each key-
in will provide a pause of 3.57 seconds, depending
on which model you are using.

Redial

Up to 32 digits (in pulse mode) or 31 digits (in
tone mode) can be dialed using the [RD] key.
The key is disabled while pulse or tone
signals are being transmitted. Redial will also be
inhibited if the last number dialed exceeds 32
digits because the redial memory can only hold
32 digits.

b. [Off Hook][RDI[D1] .. ... Dn or
[On Hook][HFT ¢ J[RD][D1] . . . .. [Dn]

After pressing the key, we can add digits
to the number in redial memory. When finished
dialing, the redial memory will contain the original
digits plus the digits dialed after pressing
Each time the redial key is pressed, the stored
number will be dialed exactly the same as it was
previously, regardless of the status of the MODE
IN pin.

TONE/PULSE switching operation

a. [Off Hook][D7]. . . .. [Dn|[MODE IN pin
re—— Pulse Mode
switched to VSS| [Dn+1]....|Dn+m

———————= ~—DTMF Mode —|

The mode selection pin is always checked for
tone or pulse mode key entry. Dialing can be
switched from pulse to tone mode, but not from
tone to pulse mode. Switching the MODE IN
pin to Vgg will cause the chip to store a

digit prior to the first tone digit in the redial me-

2-22
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mory and will automatically insert a 2.2 second
pause before the tone digits are dialed out. After
the mode has been switched, the status of the
mode selection pin will no longer be checked.
Therefore, it will not be possible to switch from

tone to pulse mode.
b.[Off Hook][D1] . .. ... [Dn][*/T][Dn+1]

f+——Pulse Mode —>{|*+——
-----

DTMF Mode~|

Pulse mode is initially defined with the mode
selection pin, MODE IN, equal to Vpp or float-
ing. At this time, the mode can be switched to
DTMF by pressing the key. DTMF mode
will begin as soon as the last pulse has been trans-
mitted. In this mode, through
are sent through the TONE OUT pin as DTMF
signals. If a [P] key entry is contained in the series
of digits before or after the entry, or the
MODE IN switch is depressed, 2.2 second pause
will be added to the automatically inserted pause
time, which is also 3.57 seconds. Both of the
above switching modes can store as many as 31
digits in the redial memory.

One-Key redialing

Off Hook][D [Bnl[RD] or

OnHookI‘F_'lm

If the dialing of - to is finished, pressing
[@] will cause the pulse dialing pin to go low for
2.2 seconds of break time and an 824 ms pause will
automatically be added. If the pulses of the number
dialed with to have not finished, the pressing
of the redial key will be ignored.

Flash dialing

[Off HookI(FDT . ... . [On] or
[On HooK|[HFTH J[FI[DT] . ... ... [On]

The flash keys emulate quick On-Off Hook opera-
tions. Pressing the flash keys, or [F2), will cause
a break of 96 ms or 640 ms (or, 297 ms or 640 ms,
depending on the model) on the DP output pin.
Then, it pauses for 824 ms and continues dialing the
digits, to [Dn. These digits are then stored in
the redial memory.

Each time the flash key is pressed, the redial memory
will be cleared to store a new entry. In addition,
the MODE IN status will be checked again for the
setting of the Tone/Pulse dialing mode.

Similarly, to make sure that the IC is working pro-
perly, new flash key inputs will be ignored as long
as the digits that were dialed have not finished.



UM91214/15 Series

Absolute Maximum Ratings *

Supply Voltage (Vpp) . .. ... .o < 6.0V
Input Voltage (Vi) ... .. .. Vgg — 0.3V to Vpp +0.3V
Output Voltage (Voyt) . .. - . Vgg — 0.3V to Vpp +0.3V
Output Voltage (V1) (DP, XMIT MUTE) . <12V
Tone Output Current (lgng) - oo oo oo o <50 mA
Power Dissipation (Pp) . ............... <500 mW
Operating Temperature (Tqp) . . .. . . . . —20°C to +70°C
Storage Temperature {Tgrg) -« . .- - . —40°C to +125°C

DC Electrical Characteristics

*Comments

Stresses above those listed under ““Absolute Maximum
Ratings’’ may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

(Vpp =35V, Vgg = 0V, Foge =3.579545 MHz, Tp = 25°C, unless otherwise specified)

[

Parameter Symbol Min. Typ. Max. Unit Conditions g‘e(s1t_
Operating 2.0 55 Pulse mode
Vob \ A
Voltage 2.0 5.5 Tone mode
Memory Reten-
tion Voltage VmRr ! v -
Memory Reten- IR 005 | 04 LA Vpp = 1.0V, HK = Vpp _
tion Current All outputs unloaded
Operation loop 0.32 1.0 A Pulse mode All outputs A
m -
Current ‘obT 0.6 2.0 Tone mode unloaded
Standby C | 0.03 | 0.05 N HK = Vpp = 1.5V | All outputs
tandby Current —
SO 05 10 K HK = Vgg unloaded No A
key selected
Input Volt Vi 08 ! v
npu e
put Yortag Vi 0 0z | ‘oo
RT~R4
Input Current 'R 115 KA ¢
Voc 584 730 876 Column Vpp =35V
Tone out Voltage mVp_p - D
Vor 456 | 570 | 684 Row R, = 6K
HFT Pull el 5 A Vpp =35V. (Note 1)
Low Current HF K HFI pin connected to OV
HFO \% =3.5V
4 A oD
Source Current ol o 2 m Vou = Vpp — 04V B
| HFO, KT, Vpp = 35V
MODEOUT loL 0.9 53 mA Ve —oay B
XMUTE Sink oL =™
Current
DP Vpp =35V
Sink Current oL 11| 83 ™A Vo =04V °
Distrotion DIS % 10 % *Note 1
Note 1: 100+ (V2 + V2 o+ .+ vk
DIS% 5 =7 n
ML+ Vi)™
a. Vi ..., V,, are the intermodulation or the harmonic frequencies in the 500 Hz to 3400 Hz band.

b. V,__and V,, are the individual frequency components of the DTMF signal.
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UM91214/15 Series

AC Electrical Characteristics

(Vpp =35V, Vgg =0V, Fogc = 3.679545 MHz Tqp = 25°C, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
M/B = 1/2 333
10 pps
M/B = 2/3 40.0
Make Time Tm mS
M/B=1/2 16.7
20 pps
M/B =2/3 20.0
M/B=1/2 66.6
10 pps
M/B =2/3 60
Break Time Tg mS
M/B=1/2 333
20 pps
M/B =2/3 30
10 pps 824
Inter Digit Pause Time Tiop mS
20 pps 458
Pause Time Tepau 22 S
Auto-redial Break Time TroBK *Optional 22 S
Delay time Key valid to Signal out T Ty 0 mS
Key-in Debaunce Tkp 21 mS
Key-in Tone Duration Txto 23 mS
Key-in Tone Frequency FKT 437 Hz
Minimun Tone Duration Time TmrD 94 mS
Min. Tone Inter-digit Pause TTioP 96 mS
Redial Tone Duration TMFDR 94 mS
Redial Tone Inter-digit
Duration TriopR 96 ms
R/C Conditions spec. Actual Error (%) Unit
RT 697 699.1 +0.31 HZ
R2 770 7715 +0.19 HZ
R3 852 852.3 +0.03 HZ
R4 Fosc = 3.5795456 MHz 941 9420 +0.10 HZ
[ 1209 12157 +0.57 HZ
c2 1336 1,331.7 -0.32 HZ
T3 1477 14719 -0.35 HZ
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C

Timing Waveform

1. Timing Waveform in pulse mode:

FIFO or HK ————l
Key Input l 2 l l , [ ] 3 I

—| |= Tgp: debouncing time 21 ms

= | Tgyp(23ms). f=437 Hz

XMIT MUTE _—'_l r——l—_‘——

T4 [+ Tiop —=
b T T =] |- o e 21ms
%
o L] Lnnr—— 3
~ = Tm -~ T8 3
s
Ty :Delay time of Key valid to dialing signal out, typically 0 ms

Tipp :lnter digit pause time
Tktp ‘Key in tone duration
Tkp - Debouncing time
Note: "“HKor HFO" indicates chip works when hook switch HK goes low or hands free control output
HF O goes high.

2. Timing Waveform in tone mode:

(i) Normal dialing

HI0 or FIK ——-l

ey Input | I I A | | L e
— l=-Tkp

KT

XMIT MUTE ——'1 r1 I——l—l——_
T : ms
;s;mznj”« - .]l‘l:zTgAri? * —+|=-23ms ~||-23ms

N —— e ettt
—| | TT|pp: 96 ms
MODE OUT |

(ii) After (i), redialing

HFO or HK ﬁ
Key Input __._.____I_R_D_I

KT ﬂl_u

XMIT MUTE ey [
—To— -l Tvror = 25ms
TONE T
| = TTIDPR

MODE OUT I
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3. Timing Waveform for switching mode operation:

(i) By mode selection pin switches

FO or HK _-—]

Key Input
e Le]

MODE lN | KR * K

T le T s [

< (I (I

o LI
™ [+~ Tiop|= = v
MODE QUT 1
XM MUTE ~{TioP -
T L [
| Td |- = Tpau ~Tmro*
Tone MMM

(i) By /T key entry

HFO or HK ——I

Key Input

Lz [ L3 |

MODE IN

T 1 s [ ] 4

B R R R R g g

KT [T

1]

—

!
|
!
|
—! l<— 25ms —! |=— 25ms

M

o LI
™ =+ |= —~{Tiopf= - [ Tm
MODE OUT I
XMITMUTE ———) 11
~ Ta b= =T l::-TPAU’ITMFDL:—
)
TONE

Tpap: Pause time (2.2 secs)
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4. One key redial (DTMF mode for example):

i“lﬂ
i
!I“. I
!

L] I

c UM91214/15 Series

HFQ or HK ——-.I

D Y Lro |
XMIT MUTE _-—L I-——-I r_

DP

_.f T4 lf‘_ _

L M
MODE OUT —| J I

U
2
)
&
Y
c
o
—_

Trpek : Break time (2.2 secs)

5. Flash dialing (DTMF mode for example):

HFO or HK ———|—/
Key Input

| Lel] L4 [ Lz |
XMIT MUTE A

L | | I l I

—>i Ttsh I<— i |

BE A 1 I 1 :

I | i

MODE OUT — 1 ; :
—| Tpau |- ~"} ;H— 2.5ms —>i :4— 2.5ms

TONE — A m I l

T¢en: flash time 96 or 640 ms ( F1. or F2 respectively) for UM91215
flash time 297 or 640 ms ( F1 or F2 respectively) for UM91214
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Application Circuit

43AV3dS

HOLYNOS3H
_ JINVHIO
= ZHIN 8GE
T
0z31d 5 = %0z 402
T anoL = ==
- Aﬁ a3 H I I
0508
w zi = m\ﬁn— 3s7nd ‘
MHOMLIN
aa, 4 da, m\om> am 9 1“\ ]
H31417dNV 13 1n0 300N Ni3gow SSA 00s0 1050 1D 2D €D Iﬁ
vy u 0 .
LW LINX.
: ey d 8 L
41120°0 3001 £y
11e0 0 00! SL/PLZLEN
H_H 24 4] S 14
0508 anNoL
i z !
_ 14H Qdn MW
NHOML3IN
| JLy'0 NOLy
| HO33dS = =
T Al 001
3344 SANVH e
sioL
0oL
Yoot AOZZ YNZ
z6v ONIY
SOOH 440 S
o .
7 z6v
O
SOOH NO / / dil
/ Wy
/ NZZ
/
/
/2 ——
HOLIMS YOOH
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Test Circuits
(A) "(B)

VoD
I T
R
I orP A

Voo
= )
D MODE Vgg FK © =
MODE KEYBOARD I/P VEXT

MOD EfF———<
KEYBOARD DRS M/B V. \_4
1/P g
3
&
'—_L = QC’
' s
(c) (D)
IC SPECTRUM ANALYZER < g____
e OSCILLOSCOPE <(-__J
Vbb ir Vob
L1 A %
R1R2 R3 R4 v Voo OHI
ORC1C2C3C4 — in
TONE
Vss Vgg AR M/BDRS MODE|
l l 5K

-4

OSCILLOSCOPE: TEKTRONIX 468
SPECTRUM ANALYZER: HP 3585A

Ordering Information

Part No. Package Key Tone Hands Free Dial Rate M/B ratio Flash
Control F1 F2
UM91214A 16-pin DIP N. A. N. A.
Um -pin DIP A N. A.
912148 | 18pin 10/20 pps 12 207 ms | 640 ms
UmM91214C 18-pin DIP N. A. A
UM91214D 20-pin DIP A A
UM91215A 16-pin DIP N. A. N. A. 12
UM91215 -pin DIP A N. A. !
9 B 18-pin 10 pps 2/3 Selectable 96 ms 640 ms
UM91215C 18-pin DIP N. A. A
UM91215D 20-pin DIP A A

N.A.: Not Available A: Available
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10 Memory Tone/Pulse Dialer

Features

= 32.digit redial memory (31 digits in tone mode)

® Ten indirect memories, 16 digits in pulse mode, 15
digits in tone mode

® Tone/Pulse mode switching via slide switch (4.1 second
pause inserted automatically)

= Wide operating voltage: 1.8V ~ 5.5V

® Uses 480 KHz ceramic resonator

General Description

The products in the UM91260/61 series are tone/pulse
switchable dialers with ten 16-digit number memories
and 32-digit redial memory. Pulse to tone mode switching
is performed via a slide switch. The dialing rate and storage
mode for each version of the UM91260 is . shown at
right. The UM91261 is a 22-pin version of the 91260 with
key-in tone output and selectable dialing rate and storage
mode.

Pin Configurations

ey p— R ol ]ca
L w|lca A2 1wl
R2 [ 17 [Jes R3[ |3 c mflc2
"m[s § s[dcz 7iJa E vl
Ra [ fa § 1 []CT HK[]s %’ I3 B
HK []s ; 1| JoP me(fe @ 15| ] XMUTE
me []e g 13 [ JXMUTE  mopE seLecT[(]7 g wlnNc
stieer 7 @ azfgTone osclfs ¥ PN
oscr []s 1 [ Jvss osco[ ]9 12 [] ToNE
osco [ Jo ] MRS Vop[]10 1 [ Vss

® Low memory retention current (S 0.1 pA at Vppy =
10V, HK = 1)

B Selectable Make/Break ratio

® Selectable dialing rate (UM91261 only)
Key-in tone output for valid keypad entry recognition
(UM91261 only)

Ordering Information

Dialing
Part No. rate Storage mode | Package
P-DIP 18L/
UM91260A/60AM| 10 pps [Off-hook only SO 20L
P-DIP 18L/
UM91260B/60BM | 20 pps | On/Off-hook SO 20L
P-DIP 18L/
UM91260C/60CM | 10 pps | On/Off-hook SO 20L
P-DIP 18L/
UM91260D/60DM| 20 pps |Off-hook only S0 20L
Pin . P-DIP 221/
UM91261/61M Selectablel Pin Selectable SO 241
e T s mpe
R [t 221 ]ca R2[}2 23 1C3
R2 []2 2 []¢c3 El K 2|12
GERN E 20 [Tz Raa 7 jJcr
" []a R ms AKCfs < sofd0P
A []s % 8 BP MmB[e 5 ofvuTE
me []e g 17 [ MOTE prs[]7 § 18 [ X™MUTE
ors [}7 2 16 [ XMUTE yopesetect[]s = ;[ ) Tone
seieet O] 15 [7] Tone N C[]e wfdnNcC
osci [}9 14 [} OAT osci(T}io 15 [ ] OF
osco [ |0 13 [] KEY TONE osco[ 12 [ ] KEY TONE
vop [ 12 [ vgg VA IP) 131 Vs
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Keyboard Assignments

Block Diagram

2 3 s — RT
5 6 AlL |— R2
8 9 P |— R3
* 0 # R [~ R4
I R E—
<1 [ 3 T4

S: Store
A/L: Auto/Location
P: Pause
R: Redial
/P

o

M/B I—‘—A
DRS O————sf

PULSE GENERATOR

CONTROL LOGIC

|

osci o0s TIMING
c GENERATOR PLA COUNTER [T COUNTER
OSCO Q=+———i
I I LATCH I
| 1
T~Ra KEYBOARD
. :> DECODER
<~ LOG!
i REDIAL REPERTORY
A
BUFFER MEMORY
PROGRAMMABLE COUNTER & o
Lo
COUNTER LADDER CKT
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Absolute Maximum Ratings*

Power Supply Voltage . .. ........... —0.3V to +6.0V
Input Voltage. . .. ........... —0.3V to Vpp +0.3V
Maximum Power Dissipation (at 256°C) . . ... ... 500 mW
Operating Temperature (Tgp) . . . . .. .. —20°C to +70°C
Storage Temperature (Tgrg). .. . . . . . —55°C to +160°C

*Comments

Stresses above those listed under "“Absolute Maximum
Ratings’” may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

DC Characteristics (Vpp = 3.6V, Vgg =0V, Foge =480 KHz, Top = 25°C, unless otherwise specified)

Parameter Symbol Min. Typ. Max. Unit Conditions gzstt
1.8 55 Pulse mode
Operating Voltage Vob \Y A
1.8 5.5 DTMF Mode
Memory Retention _
Voltage VmRr ! v
Memory Retention Vpp = 1.0V All outputs unloaded
Y ' . 005 | 04 | wa | ‘DD ? -
Current HK=Vpp
Supply Operating loop 0.25 05 Oscillator running; all outputs
mA A
Current looT 0.46 1.0 unloaded
HK= Vg
Standby Current lsp 1.0 5.0 pA All outputs unloaded| A
Vpp = 2.5V
Output Sink Current loL1 1.0 2 mA VoL = 0.4V
—_— B
DP, MUTE, XMUTE oLz |04 | 1 mA | VgL =04V Vpp =20V
Vi 0.8 1
Input Voltage Range Voo -
ViL 0 0.2
Row Input Current Ir 5 10 20 MA Vin = 0V All outputs unloaded c
Column Input Current e 0.6 14 20 mA VN = 3.5V All outputs unloaded C
Single Column Tone 540 590 640 Rioap = 10 KQ Vpp =25V D
. \Y/ mV
oc P-P
Output Amplitude 100 | 1200 [ 1300 RLoap = 10 K Vpp =55V D
Single Row Tone 410 450 490 RLoap = 10 KQ Vpp =26V D
. \Y, mV,
OR P-P
Output Amplitude 850 | 920 | 990 RLoap = 10 K Vpp =55V D
Pre.-emphasis TwisT 1 2 3 dB D
Valley of Single Tone Vy 0.40 0.46 0.52 Voo D
Distortion DIS% 1 5 % *Note 1 D
2 2 2.
. + +... +
Note 1: DIS(%) = 100 (V‘ > V2 P Vn)
Vg™ # Vi)
a. Vl ..... Vn are the intermodulation or the harmonic frequencies in the 500 Hz to 3400 Hz band.
b. VL. V|n are the individual frequency components of the DTMF signal.
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UM91260/61
AC Characteristics
Parameter l Symbol I Conditions l Min. ] Typ. l Max. l Unit
PULSE
M/B Terminal = Vpp 172
Make/Break Ratio M/B
M/B Terminal = Vgg 2/3
DRS = Vpp (20 pps Selection) 20
Dial Pulse Rate DR PPS
DRS = Vgg (10 pps Selection) 10
MB = 1/2 33.3
10 pps
MB =2/3 40.0
Make Time Tm ms Y
M/B=1/2 16.7 3
20 pps [
M/B=2/3 20.0 ¢
(=]
M/B=1/2 66.6 =
10 pps
M/B=2/3 60
Break Time Tg ms
M/B=1/2 33.3 |«
20 pps
M/B=2/3 30
M/B=1/2 806
10 pps
. M/B=2/3 800
Inter-Digit Pause Time Tiop B =172 - ms
20 pps
M/B =2/3 520
M/B=1/2 840
10 pps
M/B=2/3 840
Pre-Digit Pause Tepp /B =172 540 ms
20 pps
M/B =2/3 540
) M/B = 1/2 0
10 pps ms
[ M/B=2/3 0
XMUTE MUTE Tmop
DELAY Time 20 b1 M/B =1/2 0 e
s
M/B = 2/3 0
TONE
Minimum Tone Duration TvED 110 ms
Min. Tone Inter-Digit
Pause TTioP 110 ms
Tone Output
1
Pre-Digit Pause Trepp 30 ms
XMUTE Delay Time TmoT 110 ms
Auto Pause Time Tap 4.1 S
Oscillator Start-up Time TsTART : 8 ms
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AC Characteristics (Continued)
Parameter " Symbol Conditions Min. Typ. Max. Unit
X MUTE, MUTE Start-up
Time Tms 30 ms
KEY-IN
Keypad Debounce Time Tkp 22 ms
Key Scan Frequency Fes T1~T4, R1~R4 377 Hz
KEY-IN TONE
KT. Duration Time TkTD 42 ms
KT Frequency Fer 1.2 KHz
KT Start-up Time TKTSTART 30 ms
R/C Conditions Spec. Actual Error (%) Unit
R1 697 695.65 —0.19 HZ
R2 770 769.23 —0.1 HZ
R3 852 851.06 —0.11 HZ
R4 Fosc = 480 KHz 941 941.18 +0.02 HZ
CT 1209 1212.12 +0.26 HZ
Cc2 1336 1333.33 —-0.2 HZ
T3 1477 1481.48 +0.3 HZ
Pin Description
Pin No. Desi i D L.
51260 | 91261 esignation escription
1 1 Key inputs.
2 2 R ~Ta When a row and a column are connected, a key operation is activated.
3 3 If the On-Hook Store pin is inhibited, the row and column pins remain
fé :; at high impedance in the On-Hook state. If the On-Hook Store pin is avail-
16 20 o able, the column input is pulled low and the row input is pulled high.
17 21 Ci~Ca Scanning signals are present on both the row and column pins during
18 22 a valid key-in condition. The key-in debounce time is typically 22 ms.
5 5 HK Hook switch input.
When HK = Vpp, an On-Hook state exists.
When HK = Vg, an Off-Hook state exists.
6 6 M/B Dial pulse Make/Break ratio select input.
If M/B = Vpp, the Make/Break ratio is 1/2.
If M/B = Vgg, the Make/Break ratio is 2/3.
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Pin Description (Continued)

Pin No. e
Designation Description
91260 | 91261
- 7 DRS Dialing rate select input.
If DRS = Vpp, the dialing rate is 20 pps.
If DRS = Vgg, the dialing rate is 10 pps.
7 8 MODE SELECT Pulse/DTMF mode select input.
If MODE SELECT =V, Pulse mode is in effect.
If MODE SELECT = Vgg, DTMF mode is in effect.
8 9 OSCli Oscillator 1/0.
9 10 0OSCO A 480 KHz ceramic resonator and two 100 pF serial loading capacitors
form a complete oscillator circuit. The circuit is activated when HK is low.
Oscillator start-up time is typically 10 ms.
C =100 pF
0OSCl l—“—z‘
= 480 KH
0sco |
C=100pF L
10 11 Voo Positive power supply.
1 12 Vgs Negative power supply.
Operating voltage range: Pulse mode = 1.8V to 5.5V
DTMF mode =1.8V t0 5.5V
- 13 KEY-TONE Key-in tone output.
This output is valid for both Pulse and Tone modes. Output frequency is
1.5 KHz and has a duration of 42.6 ms after a valid key-in is detected.
This function is only available on the UM91261.
_ 14 OHI On-Hook store.
On-hook store function is available when this input is high, inhibited when
this input is low.
12 15 TONE DTMF signal output.
Pull-down load resistance is 10,00082. .
The minimum tone and IDP durations are built-in for both normal dialing
and redialing.
13 16 X MUTE Transmit mute output.
This is an N-channel open drain output. The output transistor is switched
on while a sequence of digits is being dialed (for both Pulse and Tone
modes). Otherwise, it is switched off.
- 17 MUTE Mute output.
This is an N-channel open drain output. The output transistor is switched
on while a sequence of pulse digits is being dialed. Otherwise, it is switched
off.
14 18 DP Dial pulse output.
This pin is an N-channel open drain output. When DP output is low
(switched on), it serves as a break signal in Pulse dialing. For other opera-
tions, DP output is normally high impedance (switched off).
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UM91260/61

Operational Procedures 5. Storing Numbers to Repertory Memory
91 Symbol definitions (i) Off-hook Store  0—04,[S], Dp ... Dp or Dy ... D,

a. Dp: Pulse digit, 1,2,3,4,5,6,7,8,9,0 , LOCi,0-04

b. Dy: tone digit, 1,2,3,4,5,6,7,8,9,0,*, # (i) On/Off-hook store: 0—0}, [S], Dp."..Dp or Dy. . .D,

c. LOCi:i=1,2,3,4,5,6,7,8,9,0 Loci

d. ZiZizi: Conversation mode e l’

6. Dialing from Repertory Memory
e. 0-04 :OFF-HOOK 0-o} , [A/0, LOGi, ziZizi0-0 ¢

f. 0-04 : ON-HOOK
Functional Description

g § . Input Level from Low to high __ N
1. N-Channe! Open Drain Output — DP, XMUTE , MUTE,

h. 7 ¢ : Input Level from High to Low.

\
__________ DD
9-2 Recommended dialing, redialing, mixed dialing and S _:
storing operations PULL—HIGH
| RESISTOR
1. Normal dialing in pulse mode r N-SWITCH | OUTPUT
00 4 ,Dp...Dp, ZiZiZi0-0} ’ '
T ng-‘l: l |
2. Normal dialing in tone mode SIGNAL |
0-0 f , Dy ... Dy, ZiZiZi O—O{ EC————_———— |

3. Mixed dialing in pulse-to-tone mode

0-0 § ,Dp...Dp MODE SELECT. Figure. 1

— D, ...D,, ZiZiZi0-0 }
2. DTMF Generator

4 Redialing The digitally synthesized sinewave of the UM91260
0-04,Dp..... Dp 0~O$,0~0’, series is well designed, with a 6 level, 12 segment,
R,ZiZiZi,O—O‘ 1/2 Vpp reference voltage (see Fig. 2). The THD
O—Of, Dt 4444 Dt O—O%O——Of, (Total Harmonic Distortion) of the DTMF output

is typicall 1%, when V, =25V to 5.5V and
R, ZiZizi0—0} ypieatly T oD

frequency is in the 500 HZ to 3400 HZ band.

DTMF Signal THD vs. operating voltage and DTMF
output amplitude vs. operating voltage is shown
in figures 3 and 4.

AAAAAAAAN
VvV vW Uﬁ*\f \

(1) R1 Single Tone (2) C1 Single Tone (3) DTMF

Figure 2 Waveforms
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UM91260/61
THD (Total Harmonic Distortion) @ 500HZ ~ 3400HZ Amplitude (R1)
0
101 0.9
0.8 A
-20
. 0.7 1
a0 E 1 06 1
6o 0.5 1 .
04 | g5
L B
P Ty . K . §0C
1 2 3 4 5 6 V 1 2 3 4 5 6 V =
Operating Voltage Operating Voltage
DTMF Signal THD VS. Operating’ Voltage DTMF Output Amplitude VS. Operating Voltage
Figure 3 Figure 4
Timing Diagrams
(1) PULSE MODE TIMING DIAGRAM
ﬁz-—_
KEY INPUT — 3 3
Teo *’:: TKTSTART
1
KEY TONE —d ,: ””” “”m
——: lq— T
osc — .: START .
L
i Tms
MUTE = -
|
i
SMUTE — '
_ E I~ TmpP
DP = , ? —
| g{mlelmlalm | I I I l
= Tepp = Tipp —
-
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Typical Application C
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diL | aw
|
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HHOMLIN HO33dS IdAL 005 |
09/0%
LGGSNZ _
99/g€
ozt —10 ﬂ
8Ly = |94 —
1 £] 99 | 9| sifot|ci|8L |
SSp 10373S 300N ¢/L B/W LD 2O €D ¥2 _
gL HILLINSNYH L 8rLYNL
- vupay | # | 0| .
—] ) . mmmlm/w,_ 6|8/ ¢
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2-39



O

UM91260/61

Test Circuits

(A)

[ >

VDD
DDy

OHI _ DRS M/B Ve

]
MODE—«’\_<

(B)

[ >

o

MODE Vgg HK

KEYBOARD I/P

VEXT

KEYBOARD
1P l
(C) (D)
IC SPECTRUM ANALYZER <----
. OSCILLOSCOPE <{___~
VbD ir VoD
[ L1 A P‘
R1R2 R3 R4 v om
ORC1 C2 C3 C4 — Vin DD
Vss Vgg HK M/BDRS MODE
[ 10K 82
J

OSCILLOSCOPE: TEKTRONIX 468
SPECTRUM ANALYZER: HP 3685A
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UM91265

15 Memory Tone/Pulse Dialer

Features

® Tone/Pulse Switchable Dialer

® Stores ten 16-digit numbers for repertory dialing

® Additional four 16-digit numbers for emergency calls
and long distance service company access code.

= One 31-digit Redial Memory

® Dialing length is unlimited, but if the normal dialing
length of 31 digits is overstepped, then redial is in-
hibited

® Auto Pause Access for PBX and toll service operations;
3.1 seconds per pause

® Easy operation with Redial, Store, Auto and Pause
keypads

® Key-tone output for valid keypad entry recognition

General Description

The UM91265 is a monolithic integrated circuit which
performs 15-memory tone/pulse switchable dialing func-
tions for modern telephone set design. It is fabricated
in CMOS technology and thus provides good performance
in low voltage, low power operations. Four 16-digit direct
dialing memories have been added for convenient em-

Pin Configuration & Keyboard Assignments

ci[ It ~ 22 R5
c2[]2 21 []Ra
c3[]s 20 I'TR3
ca[]a 19 1Rz
Vss[]5 18 [/
OsCI [J6UM9126517 | ] vy
osco[}7 16 [ 1m/mB
MUTE [ |8 15 | _1TEST
HK ]9 14 [ ] MODE SELECT
BP[]10 13 [ ] XMUTE
TONEOUT[ |11 12 KEY TONE

® Uses Form A keyboard or the standard 2-of-9 Matrix
keyboard

® Electronic keypad input is available; low action

B Uses inexpensive 3.579545 MHz Television Color-
burst crystal

® Pin selectable for make/break ratio

®» Power-on reset is internally generated

® Memory Retention Current is less than 0.2uA at Vpp =
1.0V, on hook

® Wide operating voltage range: 2.0V to 5.5V

® Automatic switching from Pulse mode to Tone mode
in long distance memory

ergency calls (such as fire, police, doctor, etc.) and long
distance service company access code operations {(such
as MCl and SPRINT). A wide operating voltage range
and low memory retention current facilitate this chip’s
excellent battery-free, direct line-powered operation.

c1 S c3 ca

I | 1 |

1 2 3 EM1  |—R1
4 5 6 EM2 |—R2
7 8 9 EM3 |—R3
. 0 # LoC  }—Ra
R S AL P —R5

LDC: Long Distance Company

R : Redial
S  : Store
A/L : Auto-Dial/Location
P : Pause
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Block Diagram

e
|
|
i

-2
El

osci —
0sc TINING GENERATOR PULSE TONE
0SCO = GENERATOH GENERATOR

[“—1 I T —

&~ ()| vevsoano CONTROL

AT ~7A4 <::> SCAN I A - s_ﬁ{>o__‘ o

K
MODE SELECT

L aoTE

REDIALING REPERTORY MEMORY

BUFFER 4x 16 DIGITS FOR EMERGENCY CALL [ kevrone

310IGITS 10 x 16 DIGITS FOR REPERTORY DIALING e
Absolute Maximum Ratings* *Comments
DCSupply Voltage, Vpp - ..o oo 6.0V Stresses above those listed under '‘Absolute Maximum
Input Voltage Range, Vi e —0.3V 1o V¥—0.3V Ratings’’ may cause permanent damage to the device.

These are stress ratings only. Functional operation of

F— . — _9g°
Power Dissipation Per Package, Po (for Tp = —25°C this device at these or any other conditions above those

1060°C) .o 500mwW indicated in the operational sections of this specification
Operating Temperature, Tp . .. .. ... .. —25°C to 85°C is not implied and exposure to absolute maximum rating
° o conditions for extended periods may affect device re-

Storage Temperature, Tstg ......... —65 Cto+150°C liability

DC Characteristics  (Vpp = 35V, Vg = 0V, Foge = 3.8 MHz Tp = 25°C unless otherwise specified)

Limit i . . Test
Parameter Symbol Unit Conditions
Min. Typ. Max. Ckt
2.0 - 55 \Y Tone
Operating Voltage Vop 2.0 - 55 Vv Pulse
1.0 - 55 \% Memory
o ina C | - 0.6 2 mA Tone Notes 1,4,6 1
perating Current oD — 03 05 Y Puls
Memory Retention I - 0.1 02 | wA | HK=1,Tp=45°C,V =10V | 2
Current
Standby Current Is — 0.1 5 MA Notes 1,2,3,5,6 1
Tone Output Voltage V1o 130 150 170 mVrms Row Group, R|_ =10 KQ 3
Column Group/Row Group
- i 4
Pre-emphasis 1 2 3 db Vpp = 2.0 10 5.5V
DTMF Distortion Tup - -30 —23 db R_ = 10 K&, Notes 7,8 4
Tone Output External R, 10 _ _ KQ THD < —23db
Load Impedance
Tone Output DC Level Vob 05 06 v* Vpp =25 —55V 4
Tone Output Sink
- - A Vrq =056V 5
Current ITo 0.2 m TO
Pulse Output Source
| . - — Vpa = 2.0V 5
Current Hen! 02 PO
mA
Sink Current IpL 0.2 - - Vpg =056V 6
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DC Characteristics (Continued)
Limit Test
Parameter Symbol fmi Unit Conditions
Min. Typ. Max. Ckt
Mute Output Source
_ — Vi =
Current il 02 mo = 2.0V
mA 5
Sink Current ML 2 - — Vmo =05V
Key Tone Output =
Source Current il . - - N Vko =20V 8
m
Sink Current kL 05 - - Vo =05V 5
XMT Mute Source -
Current il 02 - - Vip =20V
mA 5
Sink Current i 0.2 — — Vipo =05V
Input Voltage Low ViL GND — 03 v Pins 1-4,9, 14,15
Input Voltage High ViH 0.7 - - 16 & 18-22
Keypad Input Source -
Corrent liko! 4 10 30 pA V=0V 6
Sink Current lks 200 | 400 - - V, =25V 5,7
Control Pin Input +10°5 + .
Leakage Current N 10 +01 HA Pins9,14,15,16

Note 1: HK=0

Note2:  In DTMF Mode

Note 3:  InPulse Mode

Note 4:  Keyboard Entry, Including Auto Dialing
Note 5: = No Keyboard Entry

Note 6:  All Outputs Unloaded

Note 7: Dual Tone Multi-Frequency Distortion is measured in terms of total out-of-band power related to sum of row

and column fundamental power.

Note 8: Crystal parameters defined as Rs < 10082, Lm = 96mH, Cm = 0.25 pF,Ch =5 pF, F =3.579545 MHz and CL =

18 pF AF < +£200 PPM

AC Characteristics

Crystal Parameter defined as RS < 100L2, Lm =96mH, Cm = 0.25 pF, Ch =5 pF, F = 3579545 MHz and C|_ = 18 pF

AF < 200 PPM,

Parameter Symbol Conditions l Min. l Typ. J Max. | Unit
Pulse
M/B = Terminal = Vp 2/3
Make/Break Ratio M/B -
M/B Terminal = Vgg 12
TEST Terminal = Vpp 10
Dial Pulse Rate DR e pps
TEST Terminal = Vgg 600
MB =2/3 40
10 pps
MB = 1/2 333
Make Time Tm mS
MB =2/3 0.667
600 pps
MB =1/2 0.556
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UM91265
AC Characteristics (Continued)
Parameter Symbol Conditions Min. Typ. Max. Unit
MB =2/3 60
10 pps
MB=1/2 66.6
Break Time Tg mS
MB =2/3 1
600 pps
MB =1/2 1.111
MB =2/3 800
10 pps
MB =1/2 800
Inter-Digit Pause Time Tiop mS
MB=2/3 13.3
600 pps
MB = 1/2 133
MB =2/3 40
10 pps
Pre-Didit P T MB =1/2 333 S
re-Digit Pause m
9 POP o MB = 2/3
pps
MB = 1/2
MB =2/3 40
10 pps
MUTE Del T MB =1/2 333 S
elay m
MDP 500 MB = 2/3
pps
MB = 1/2
TONE
Minimum Tone Duration TmeDp 100 mS
Minimum Tone Inter-Digit Pause T1iop 105 mS
Key-In
Key-In Debounce Time Tkp - 20 mS
TEST =Vpp
Key-Release Debounce Time Tkr 20 mS
Key Tone
Key-Tone Frequency l Fks 1 C1~C4,R1~Rb T I 1.2 | l KHz
Row, Column Frequency
R/C Spec. Actual Error (%) Unit
R1 697 699 +0.29 Hz
R2 770 766 -0.78 Hz
R3 852 848 —-0.47 Hz
R4 941 948 +0.74 Hz
C1 1209 1216 +0.58 Hz
C2 1336 1332 -0.30 Hz
C3 1477 1472 -0.34 Hz
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Pin Description

Pin No.

Symbol

1/0

Description

1-4
18-22

2|9
[
ZQ

1/0

The keypad input is compatible with the standard 2-of-Q keyboard, the
inexpensive single-contact (Form A) keyboard, and electronic inputs.
Figure 1 shows how to connect the two keyboard types and Figure 2
shows wave forms for electronic inputs. In normal operation, any single
button is pushed to produce a dual tone, pulses or a function. Activation
of two or more buttons will result in no response, except for a single tone.
Table 1 illustrates the address keypad function, in detail.

~N o3

OSCi
0sco

A buiit-in inverter provides osciliation with an inexpensive 3.579545 MHz
television color-burst crystal. The oscillator ceases when a keypad input
is not sensed. An on-board counter is used to decrease the frequency of
the oscillator and creates crystal debounce, mute delay, predigit pause,
pulse rate, interdigit pause, Make/Break ratio, intertone pause, tone
duration, row group and column group frequency, and key tone frequency
oscillation. Any crystal frequency deviation from 3.579545 MHz will
be reflected in the time parameter above. Most crystals do not vary more
than + 0.02 percent.

The mute is a conventional CMOS inverter that pulls to positive voltage
with no keyboard input and pulls to ground when an address keypad
entry is sensed (excluding the * and # keypads in pulse mode), that is,
when any keypad in row 5 and column 4 is pushed, then mute out re-
mains at high level. The mute output is used to cut out the current biased
in type-2500 telephone circuit that is required to actuate upon address
keypad input.

The HK (Hook Switch) input is used to sense the state of the handset
as On-hook or Off-hook. In the On-hook state, HK = 1, the keyboard
input is disabled. There is no operation for any keyboard entry. This
avoids energy loss to the capacitor. In the Off-hook state, HK = 0, all
of the functions work.

10

In the DTMF mode, the pulse out remains high regardless of keyboard
entry. In the pulse mode, this output sends a chain of pulses to the corr-
esponding keypad input address, but remains high for * and # entries.
Figure 3 shows the timing diagram in pulse mode. Under normal con-
ditions, the pulse rate and interdigit pause are fixed, Pin 15 = 1, and
will be 10 pps and 800 ms respectively. The Make/Break ratio is pin
selectable and depends on the state of the M/B pin. |t is60:40 for M/B =
1 and 66.6:33.3 for M/B = 0.

"1

TONE OUT

This pin is used to send out the DTMF address code. During pulse dialing,
it always remains in a low state, regardless of keypad input. In the tone
mode, it will put out a single or dual tone. For a detailed description,
please refer to Table 1.

In normal dialing,, the tone duration depends on the length of key-in.
When a keypad is held down less than 100 ms, the tone duration will
remain fixed at 100 ms. If it is held down longer, the tone duration
will last as long as key-in continues. The intertone pause will be different
under the following conditions: when key release lasts less than 106 ms,
the pause will be fixed at 105 ms; otherwise, it will be equal to the length
of time the key was released. When redialing, the tone duration and
intertone pause are internally set at 100 ms and 105 ms, respectively.
Detailed timing diagrams of the tone modes are shown in Figures 4-(a)
and (b).

2-45
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UM91265

Pin Description (Continued)

Pin No. Symbol 1/0 Description

12 KEY TONE 0 The key tone is from a conventional CMOS inverter. An NPN transistor
is needed to drive the piezo. The output frequency is 1.2 KHz. No matter
whether it is in DTMF or Pulse mode, the key tone will be accurate for
any keypad entry (including row 5 and column 4) that is detected and
will cease when the button is released. There will be no key tone output
when two or more buttons on the keyboard are pushed simultaneously.

13 XMUTE (0] The XMUTE is a conventional CMOS inverter. An NPN transistor is
used to turn off the LED. In the DTMF mode, output is actuated for
the duration of DTMF signal transmission. But output remains low in
pulse mode. In addition to controlling LED indication, it can also be
used for muting operation in the Tone mode.

14 MODE | Pulls Pin 14 to Vpp when the dialer is in Pulse mode. Otherwise, it is

SELECT in DTMF mode.

15 TEST | In normal operation, the TEST pin is tied to Vpp, the single tone is
inhibited and the pulse rate is 10 pps. During testing, the TEST pin is
tied to ground, a single tone can be created by the method shown in
Table 1, and all of the time parameters for pulse dialing are 60 times
faster.

16 M/B | The Make/Break ratio is 2/3, if M/B = 1 and is 1/2 if M/B = 0. This pin
influences nothing in the DTMF mode.

17 Vop Power supply pins.

5 Vsg Operating voltage range: 2.0V ~ 55V

coL 7 N ROW .t + TR ,‘
Form A Keyboard GPEN OPEN/ oL
e coL
PR S e OPEN OPEN ROW
2 N ROW
2 of 9 Keyboard e >TKD

Figure 1. KEYBOARD CONFIGURATIONS

Figure 2. ELECTRONIC INPUTS
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Table 1. Address Keypad Truth Table

Active Low Inputs Output
Qutput ROW COLUMN Tone (Pin 11)
(Pins 18-21) (Pins 1-3) Pulse (Pin 10)
One One Dual Tone
) Two or more One
Normal (Pin 15=1) One Two or more Pin11=0
Tone Two or more Two or more
(Pin 14=0) One One Dual Tone
Single Tone (Pin 15.= 0) Two or more One Column Tone %
One Two or more Row Tone %
Two or more Two or more Pin11=0 §
One One 10 pps 3
Pulse Two or more One
(Pin 14=1) 10 pps (PinT5 = 1) One Two or more Pin 10=1
Two or more Two or more
One One 600 pps
Pulse ) Two or more One
(Pin14=1) | 600 pps (Pin 15=0) One Two or more Pin10=1
Two or more Two or more

Note 1: In pulse mode, Pin 10 =1 for * and # buttons.
Note 2: In pulse mode, Pin 11 always equals 0. In DTMF mode, Pin 10 always equals 1.
Note 3: Pin10=1, Pin 11 = 0 for any button in Row 5 and Column 4, regardless of mode.

Operational Procedures 0-01,DpDp...ZiZiZi 0-04

Symbol definitions 2. Tone mode
0-01,DtDt...ZiZizi 0-04

a. Dp: Pulse digit: 0,1,2,3,4,5,6,7,8,9
b. Dt Tonedigit,0,1,2,3,4,5,6,7,8,9,% # B. Redialing
c. LOCi: Locationi,i=0,1,2,3,4,5,6,7,8,9 0-0%1 DpDp... 0-04 0-01
d. ZiZiZi: conversation R, ZiZiZi: 0-0 4
e. 0-0{ ON-HOOK 0-01 DtDt...0-04J 0-01*
f. 0-01: OFF-HOOK R, ZiZizZi: 0-0{
g. P:Pause Key C. Storing
h. A/L: Auto-Dial/Location Key S DxDxDx s Loc |
i. R:Redially Key. ! N !
j.  Emi: Emergency key i=1,2,3. D. Memory dialing
k. S:Store key 0-0t A/L, LOCi, ZiZiZi,0-0 {
. LDC: Long Distance Call Key. .
E. Pause Key Operation
A. Nomal dialing 1. Storing with pause
1. Pulse mode S, DxDxDx ... P, DxDxDx ..., S, LOCi
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2. Dialing with-Pause
0-01 A/L, LOCi, ZiZiZi,0-0 {
Note: Every pause occupies one digit. Pause digit
can be stored many times.

F. Emergency dialing
1. Storing emergency numbers.
S,DxDxDx ...., S, Emi
2. Emergency dialing
0-01,Emi, ZiZiZi,0-0 {
G. Longdistance service memory dialing
The UM91265 provides a special memory location for
storing a long distance service company access code. It
also provides an automatic switching function which

Timing Waveforms
(1) PULSE MODE TIMING

changes from Pulse mode to Tone mode after a pause.
This function makes it easier for a subscriber to use a
long distance service company (such as MCIl or SPRINT)
without confusing the Pulse/Tone switching operation.

1. Storing the long distance service company code,
to LDC memory.
S,DxDxDx ... ,P,P,DxDxDx ...S, LDC

—

Two Pause Authorized Access codes.

2. LDC dialing

0-01, LDC, ZiZiZi 0-014{

Note: The chip will automatically switch to tone
mode after the two pause duration (6.2ms)
even if the Authorized Access Codes you Store
are pulse codes.

AR 111111 e | oS T 111111 R 1
L | TioP | TP —
| T TPOP || | 1 |
MUTE T
MUTE |:I MDF»!J* l I : L | I I l
TonEOUT | | [
——i
| |
| ] 1
' Lo
! |

|
!
XMUTE :
[
|

osc. | [I][ v

MANUAL DIALING

00 AUTO DIALING
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TONE MODE TIMING
(a) NORMAL

(2)

o

=]

[
fia

— —— 0

KEY IN

]
Tk

I

|

|

|

|

|

|

—l

191e1q
as|Ng/auo ]

|

L

TONE OUT
MUTE

XMUTE

oF
KEY TONE

osc.

osc

OscC.

REDIALING

(b)

KEY IN

TONE OUT

XMUTE

MUTE
D

N ]

KEY TONE

[
|
i
|
|
j=-ON-HOOK

OSC.

ol

osc
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Typical Application Circuit

NORMAL

15]. g TEST
14 TONE

! - 43 PULSE R
47K
T 11 |Tone _KEY 12

Typical Application Circuit

2M
VWA
TIP O
HOOK 100K
SWITCH
ZNR 2
2zuvZZ
-1 ok ZENER SPEECH
< 52K BIODE
=¥ NETWORK
RING O [ ![
= S 200K

w1 945
200K
/] I

0.1uF L 3

=
5
i

j o1 100K
=
= HK MUTE
1] 2] 3| & A
XMUTE
4| 5| 6| e2— R2 1KQ
TONE 25C945
7| 8| 9| 3 ®/3 M91265
umeo1 200
0| # | LOCH ®Ra
R| s |an| e 002pF =
MODE
C4 Cc3 C2 Ci Vee OSCI 0SCO _KEYTONE _ SELECT M/
l _T Voo
— CIPIEZO I
D PULSE l] 40:60
3.579545 MHz TONE 33.3:66.6
- CRYSTAL = L l_
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Test Circuits
1. 2
Voo TEST Vo
N\ M/B bPuIse mode
Keyboard
V __ MODE |—o— Tone mode '
HK  Vgg 0 Ves
—t | T
- ) g
3
3. %
I :
S
o
Counter and Vbp
AC Met
o | —— Single column or single
10K - — \;— row is pushed.
[TEST HK Vgg MODE
)
=
4.
o
Spectrum Vor ?E.ST
Analyzer
(HP3582A) A Keyboard
10K DC N
Meter HK Vss MODE
Jy . |
R
VIVDZ + (Vo) P4+ (V)2
DIST4p = 20 log
VIVD? +(vp?
*Vy..

..V, are extraneous frequency (i. e. intermodulation and harmonic) components in the 500HZ to 3400HZ band.
* V|, Vy are the individual frequency components of the DTMF signal.

Note: Whether keyboard is pushed, refer to the DTMF mode timing diagram.

5. V+ 6. V+
] e
— HK Vv, TEST M/B
° Vpp TEST M/B @ oD
Vext 0 \ _Keyboard Vext o
HK  Vgg MODE Vgs ~ MODE
1 1 } |
* L

Note: Whether keyboard is pushed, refer to the DTMF mode
timing diagram.
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Vpp TEST MB

cr
- U
FK  Vgg MODE

——

R*: anyrowof R1-Rb
C*: anycolumnof C1-C4
Isink = 1/(1 - Duty Cycle)

| is the net dc current.
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0SC IN Vpp TEST

Procedure:

1 Provide clocks until output changes to high.

2 Test the current.

Note: TEST pin can be combined with Vgg in order to

speed up testing.
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UM91270
20 Memory Tone/Pulse Dialer

Features:
W 32-digit redial memory (31 digits in tone mode).

MW Twenty 18-digit number memories (17 digits in tone _

mode) with direct access keys.
B Tone/pulse mode switching: tone capability available in pulse
mode through use of the *'T"" (pulse to tone) key.
B Low operating voltage: 1.8 to 5.0 V in pulse mode
2.5 to 5.0 V in tone mode.
B Can be used with 480 KHz ceramic resonator.
B Selectable make/break ratio.
W Selectable dialing rate.

General Description

M Flash can be stored in digit form; 0.6 second flash, 1.6
second pause.

B Page mode: M1 to M10 first page, M11 to M20 second page.

B 100 ms minimum tone output duration.
100 ms minimum interdigit pause.

W 4.0 second access pause.

B Memory transfer from number to redial memory in dialing
mode.

B Allows overflow in normal dialing.

Ordering Information

The UM91270 is a switchable tone/pulse dialer with twenty Part No. Access Pause Flash Package
18-digit number memories and a 32-digit redial memory. Pulse UM91270 4s 600 ms
to tone mode switching can be performed either by using a slide UM91270A As 100 ms | P-DIP 28L
switch or by depressing the tone key. UMC's HCMOS-2B UM91270B 25 600 ms
technology has been used to produce this device, resulting in UM91270M 45 600 ms
low power requirements, high noise immunity, and easy inter- UM91270AM 4s 100 ms SO 28L
facing with a variety of telephones. UM912708BM 2s 600 ms
Pin Configuration Keyboard Assignment
wobEoUT Cf 1 28 [0 sToRe (Reserved) P T Mi | M6 | M11 | M6 — RO
MUTE .} 2 27 |1 MODE SELECT
vpp O 3 c 26 A R4 1 2 3 F M2 M7 M12 | M17 — Rl
XMUTE]4 =€ 25[JR3
bp] s gcgo 24 A R2 4 5 6 S M3 | M8 M13 | M18 }— R2
ToNedE S E 23 @3RI _
we o 7 § g 2B 7 8 9 c M4 | M9 M14 | M19 — R3
osco} 8 g g 2P _
oscide 23 20pa * 0 # R M5 | mM10 | M15 | M20 }— R4
o 28 wpe T T T T T T 1
@gn g epS & = & @ & ® T &
c7di2 17 ca
c6 13 16 |3 PAGE
= BT 15 3 Vss P: Pause S: Store
T: Pulse to C: Clear
Tone Key R: Redial
F: Flash
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Block Diagram

PAGE VoD
I o
» T REDIALING
(S MEMORY REPERTORY
T <
8 3
RO~R4 ¢ @ Q <@
G} [aed
o xw
o= o8 MAC
<2 22
== 3=l
22 oF
Ci-CBo—AZQ
< MODE OUT
2
= XMUTE
=] _{
w ——
> MUTE
I INPUT 5 =
DECODER 2 >
— 5
o« =
09 ! MODE SELECT
OSCI 4 Z <
osco ¢~ 0sC S CONTROL o
= (uZDJ RANDOM
"'lﬁ LOGIC STORE
= TONE TO
w e PULSE 3 5
DRS ¢ S je— CODE [§ '5 g<—4
Tz TRANS- :
o FORM o
l
JOHNSON T Vbbb
PROGRAMMARL E COUNTER & !
COUNTER [] LADDER
NETWORK
TONE
O
Vss
Absolute Maximum Ratings * *Comments
Power supply voltage (Vpp—Vgs).......... -0.3V to +6.0V Stresses above those listed under ‘‘Absolute Maximum
Input voltage (VIN)......oveeviiiiiin, -0.3to Vpp + 0.3V Ratings’’ may cause permanent damage to the device. These
Maximum power dissipation (at 26°C)................. 600 mW are stress ratings only and functional operation of the device at
Operating temperature (Top)................. -20°C to +70°C these or any other conditions beyond those indicated in the
Storage temperature (TgTg) . cvvvevnnnn. —-55°C to +150°C sections of this specification listing dealing with operational pro-

cedures is not implied.
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DC Characteristics
(Vpp = 3.5V, Vgs = 0.V, Fgsc = 480 KHz, Top = 25°C, unless otherwise specified.)
Parameter Symbol | Conditions Min. Typ. Max. Unit | Test CKT.
Operating Voltage Vpp Pulse mode 1.8 5.0 \ A
DTMF mode 2.5 5.0
Memory Retention
Voltage VMR 1.0 \
Memory Retention IMR | Vop=HK=1V 0.05 0.1 uA
Current all outputs unloaded
Standby Current Isp | AK=Vss 5 50 uA A
all outputs unloaded
Supply Operating IpDP oscillator running 0.16 0.5 mA A
current IppT | all outputs unloaded 0.4 1.0 mA
Output Sink Current loL1 VoL = 04V 1.0 10 mA B
DP MUTE XMUTE lo.2 | VoL = 0.4V, Vpp = 20V 0.4 5 mA B
Output Sink Current loL1 VoL = 04V 3.0 10 mA B
MODE ouT lo.2 | VoL =04 Vpp =20V 1.0 6 mA B
Input voltage Range ViH 0.8Vpp Vbbb Vpp
ViL 0. 0.2Vpp Vbp
Row Input Current IR Vin= 3.5V, all outputs unloaded 1 4 60 pA C
Column Input Current Ic VIN =OV, all outputs unloaded 70 250 800 A C
Single Row Tone VoRr Rload = 10KQ, Vpp=2.5V 500 540 580 mVp-p D
Output Amplitude Vor | Rload=10Kg, Vpp=5.0V 510 | 560 600  |mvpp| D
Single Column Tone Voc Rload =10KQ, Vpp=2.5V 620 680 730 mVp-p D
Output Amplitude Voc | Rload=10Kg, Vpp=5.0V 650 | 710 760  |mvpp| D
Pre-emphasis Twist 1 2 3 dB D
Valley of Single Tone Vy Vpp-1.8 Vpp-1.6 \ sec
Distortion DIS % [*(see note below) 1 5 % D
Mote: 100 (V12 + V22 + ... + Vni)*
DIS (%) = iz + Vi
where

a) V1....Vn are the intermodulation or harmonic frequencies in the 500 Hz to 3400 Hz band, and
b) V)L and V| are the individual frequency components of the DTMF signal.
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> UM91270
AC Characteristics
(Vpp = 3.5V, Vss = 0.V, Fogc = 480 KHz, Top = 25°C unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. Unit
PULSE
Make/Break Ratio M/B M/B = Vpp 112
M/B = Vgs 2/3
Dial Pulse Rate DR DRS = Vpp 20 PPS
DRS = Vgg 10
Make Time ™ 10 PPS M/B = 1/2 33.3
10 PPS M/B = 2/3 40
ms
20 PPS M/B = 1/2 16.7
20 PPS M/B = 2/3 20
Break Time Tg 10 PPS M/B = 1/2 66.7
10 PPS M/B = 2/3 60
AA BDOO AAIn 4 A ms
20 PPS MiB = 1/2 33.3
20 PPS M/B = 2/3 30
Inter-digit Pause Time Tiop 10 PPS M/B = 1/2 827
10 PPS M/B = 2/3 820
20 PPS M/B = 1/2 603 me
20 PPS M/B = 2/3 600
Pre-digit Pause Time Tpop 10 PPS M/B = 1/2 830
10 PPS M/B = 2/3 830
20 PPS M/B = 1/2 620 me
20 PPS M/B = 2/3 620
MUTE, DELAY, XMUTE Time | Tmpp 10 PPS M/B = 1/2 33.3
10 PPS M/B = 2/3 40
ms
20 PPS M/B = 1/2 16.7
20 PPS M/B = 2/3 20
TONE
Minimum tone duration TMFD 100 ms
Minimum Tone Inter-digit TTiDP 100 ms
Pause Time
Tone Output Pre-digit TrPDP 0. ms
Pause Time
XMUTE Delay Time TMDP 100 ms
Access Pause Time Tap 4.26/2 sec
Oscillator Start-up Time TSTART 10 ms
MUTE, XMUTE Start-up Time Tms 28 ms
Keypad Debounce Time Tkp 17 ms
Key Scan Frequency Fks R1~R5, C1~C8 300 Hz
Flash Time TFLASH 600/100 ms
Pause Post Flash Time TppE 1.6 sec
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R/C Conditions Spec. Actual Error(%) Unit

R1 Fosc = 480 KHz 697 695.65 -0.19 Hz

R2 770 769.23 -0.1 Hz

R3 852 851.06 -0.1 Hz

R4 941 941.18 +0.02 Hz

ci 1209 1212.12 +0.26 Hz

c2 1336 1333.33 -0.2 Hz

C3 1477 1481.48 +0.3 Hz 3

g

Pin Description S

Pin Designation Description

1M—14 RO~R4 Key inputs.

17—20 Ci1~C8 A key operation is activated when the row and column corresponding to a particular

2226 key are connected. When the HK pin is at Vpp level (see below), all row and column

pins are in the high state and are at high impedance. When a key is depressed, the
column input for that key is pulled high and the row output is pulled low; a scanning signal
is present on the other row and column pins.

Typical keyboard input debounce time is 22 ms.

21 HK Hook switch input.
HK = Vpp: on-hook state (device inactive).
HK = Vgg: off-hook state (device activated).

7 M/B Dial pulse make/break ratio select input.
M/B pin = Vpp: make/break ratio = 1:2
M/B pin = Vgg: make/break ratio = 2:3

10 DRS Dialing rate select input.
DRS = Vpp: dialing rate = 20 PPS
DRS = Vgg: dialing rate = 10 PPS

1 MODE OUT Mode output.

N-channel open drain output.

Output transistor is switched off in the on-hook state and when the dial pulse output
mode is activated; switched on at all other times.

2 MUTE Mute output.
N-channel open drain output.

Output transistor is switched on during pulse dialing sequence; switched off at all other
times.

4 XMUTE Transmit mute output.

N-channel open drain output.

Output transistor is switched on during dialing sequence (both pulse and tone modes)
and off at all other times.
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Pin Description (Continued)

Pin Designation Description
3 Vbp Positive power supply input (operating range 1.8 to 5.0 V).
15 Vgs Negative power input.
5 DP Dial pulse output.
N-channel open drain output. When in off-hook pulse mode, output is low during dial
pulse “‘break’’ and "‘flash’’ operations. Output is ‘‘open’’ at all other times.
The UM91270 provides an 820 ms IDP (inter-digit pause) when set at the 10 pps dial
pulse rate and a 600 ms IDP when set at the 20 pps dial pulse rate.
6 TONE DTMF signal output.
Bipolar structure output.
Typical equivaient_output impedance: 1.5 KQ
Both normal dialing and redialing minimum tone and IDP durations are built-in.
8 0SCO Oscillator circuit output and input.
9 OSClI Complete oscillator circuit is formed by adding one 480 KHz ceramic resonator, two
100 PF serial loading capacitors across the oscillator output and input pins.
Oscillator circuit is activated when the HK pin is low: When Vpp = 3.0 V, typical
oscillator start-up time is 10 ms.
0scl 100pF
11!
_L 1
[ 480KHz
11
]
0sco 100pF  —
16 PAGE Page select input for reduced keyboard application. When input level to this pin = Vgg,
the M1 to M20 keys correspond directly to the 20 repertory memories.
When input level to this pin = Vpp, the M11 to M20 repertory memory locations
replace the M1 to M10 memories on the M1 to M10 keys.
27 MODE SELECT | Tone/pulse mode select input.
When mode select input = Vpp, pulse mode is activated.
When mode select input = Vgg, tone mode is activated.
During a pulse dialing sequence, switching this input from Vpp to Vgg will cause the
UM91270 to insert a tone code and a pause code into its buffer memory automatically,
then change the remaining digits entered to a tone signal.
Once tone mode has been selected, changing the mode select input from Vgg to Vpp
will not switch the UM91270 back to pulse mode again except by means of an on-hook
operation.
Pressing the first digit after the off-hook operation during tone mode causes two codes
to be written into the buffer memory: the first is a tone code, the second a digit code.
28 STORE Store mode switch control.

Off-hook store mode is activated when store pin input = Vpp. When off-hook store
mode has been activated, the UM91270 will not return to normal mode again until the
store pin input level is changed from Vpp to Vss.

On-hook store mode is obtained via application circuits. This input level is directly
related to the HOOK pin input via an application circuit.
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Operational Procedures

Symbol Definitions:

Dp = pulse digit (O through 9).

Dt = tone digit (O through 9, *, #).

Dg = pulse digit or tone digit.

Mj = memory location (M1, M2, M3 ...... M20).

ZiZiZi = conversation mode.

0-01 = off-hook.

0-0! = on-hook.

_f~ = input ievel from low to high.
L = input level from high to low.

Recommended Operations:

*

*

*

*

*

*

*

*

*

*

Normal dialing in tone mode:

0-0t; Dp.....Dp; ZizizZi; O-Ol.

Normal dialing in pulse mode:

0O-Ot; Dt.....Dt; Zizizi; 0-0}.

Normal dialing in pulse to tone mode via the key:
(T/P input hold on Vss level) 0-Ot; Dp......Dp; ;
Dt...... Dt; Zizizi; O-0O1.

Normal dialing in pulse to tone mode via T/P input:
0-0t; Dp.....Dp; T/IP_f—; Dt.....Dt; ZiziZi; 0-Ol.

(Note: In normal dialing mode, digits will be dialed out ex-
actly if the total number of digits to be dialed is less than 32.)
Redialing:

0-0t; [R]; zizizi; 0-0!.

(Note: this operation activates the UM91270 to dial out the
number contained in the buffer memory.)

Repertory dialing for one number memory:

0-0t; Mj; zizizi; 0-0t.

Repertory dialing for cascaded memory:

0-0t; Mj...... Mj; zizizi; 0-0}.

(Warning: No more than 32 digits should be entered into the
cascaded memory. Overflow digits will be truncated and will
not be dialed out.)

Clearing buffer memory:

0-0t;

Clearing number memories via the key:

0-01: ; [C]; Mi; (return to normal mode).
Clearing number memories via the store switch/ key:
0-0t; store switch _f ; , Mj, , Mj o ;
switch ~3_ (return to normal mode).

(Note: The store switch input will latch the UM91270 in the

store

store mode unless the store switch is switched back to the
normal mode.)

Storing numbers to memories via the key:

0-0t; ; Dg...Dg; Mj; Dg...Dg; Mj... (return to
normal mode).

*

*

Storing numbers to memories via the store switch:

0-0t; store switch _f— ; Dg....Dg; Mj; Dg....Dg; Mj; ....;
store switch ~3_ {return to normal mode).

Clearing input errors:

..... Dgx,....Dgx; @ ; Dg.....Dg; Mj;..... (erroneous in-
put digits Dgx will not be stored into the Mj repertory
memory address).

*

Functional Description

N-channel open drain output-DP, MUTE, XMUTE, MODE
OouT

(- - VDD I

Pull-High Resistor

Qutput

Figure 1.

DTMF Generator

The UM91270 has a well-designed DTMF output structure, with
a B level, 12 segment stable reference voltage and a fixed out-
put amplitude. This generator consists of a reference voltage
regulator and a bipolar emitter follower that provides a Vpp—
1.8 V reference voltage and an approximately 1.2 V tone out-
put swing.

The UM91270’s THD (total harmonic distortion) is 5% max-
imum when used under recommended conditions (Vpp = 1.8
V to 5.0 V, frequency between 500 and 3400 Hz).

The DTMF output signal (figure 2) and its output characteris-
tics are shown in figures 3 and 4, ''DTMF Signal THD vs. Op-
erating Voltage'’ and *’"DTMF Output Amplitude vs. Operating
Voltage'’

(1) R1 Single Tone

(2) C1 Single Tone

(3) DTMF

Figure 2. Waveforms
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THD (Total Harmonic Distortion) @ 500Hz ~ 3400Hz Amplitude (R1)
(D)
dBm i 104
0 0.9+
-10 0.8 -
-20 0.7 -
~40 0.5
-50 0.4
T T T T T T T T T T T T
1 2 3 4 5 6 Vv 1 2 3 4 5 6 V
Operating Voltage Operating Voltage
DTMF Signal THD VS. Operating Voitage DTMF Output Amplitude VS. Operating Voltage
Figure 3. Figure 4.

Timing Diagrams
PULSE MODE TIMING DIAGRAM
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KEY INPUT —
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o 2",::: TKTSTART
1
KEY TONE — Ellm.l ”I.m
—HI',K—TSTART
osc — !
e
> & Tvs
MUTE —| :'
1
l
XMUTE — '

—>l ‘H'.—- TMDP
|

o
o
|
~L

@

Z

@

Z
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<

-

I&=Tppp Tiop
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TONE MODE TIMING DIAGRAM
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K —

KEY INPUT —]

3 3

o —— 4}”‘% MMI
T Y

NORMAL PULSE TO TONE MIXED DIALING VIA KEY

=

K —

KEY INPUT —j

2 2 T 2 | 2 |
N U.I HJ '
TONE — :
! d L
B
4
) .

— {L
XMUTE —{f

|
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Test Circuits

(A)

A
="
VoD _
UM91270
MODE

[ >

Keyboard I/P

STORE PAGE DRS M/B Vgg

(C)

VbD IR

Tlllll

RO R1 R2 R3 R4

or C1 C2 C3 'Ca
UM91270

Vss

L

(B)

Vbp

orp w
pY umMm9o1270
7]

Keyboard I/P | MODE Vgg HK

(D)

SPECTRUM ANALYZER <(—- W
OSCILLOSCOPE < E———-

Vbp
store | VDD )
PAGE UmMa1270
Vss HK M/B DRS MODE
J. l l l 10KQ
o

* OSCILLOSCOPE: TEKTRONIX 468
* SPECTRUM ANALYZER: HP 3585A
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WY UM91271/72
20 Memory Tone/Pulse Dialer
Features .
® 32digit redial memory switching from pulse to tone mode
® 20 16-digit repertory memories ® Key-tone function provided for pulse mode, function
®m Repertory dialing accessible by direct or indirect key- keys, and repertory memory keys
in m Flash function can be stored in memory; flash dura-
8 Unlimited cascaded dialing from repertory memories tion 600 msec
for numbers greater than 16 digits ® Oscillator circuit for 480 KHz ceramic resonator pro-
® 1.0 sec auto-access pause for repertory dialing when vided on-chip
General Description
The products in the UM91271 series are tone/pulse dialers, total numbers of digits available in tone mode to 31 and
each featuring 20 16-digit number memories and a 32- 15 respectively.
digit redial memory. Repertory dialing can be accessed . .
by direct or indirect operation, and cascaded dialing is Ordering Information
allowed for stored numbers longer than 16 digits. On- T
.o ger t 'a 6 K.ms Part No. Dialing Rate Package
hook or off-hook number storing functions are pin select-
able. Other features include Flash and Pause keys in redial UM91271 10 pps P-DIP
mode.
: . ) - UM91272 10/20 pps P-DIP
Note: The 32 digits of redial memory and 16 digits of
repertory memory mentioned above are available in pulse UM91271M 10 pps SO
mpde. When dfalung in Tone mode, one dalgnt of memory UM91272M 10/20 pps SO
will be occupied by the tone code, which reduces the
Pin Configurations and Keyboard Assignments Block Diagram
cs ~ xwlcr c8 IJ 1 ~ w[do KT Voo TVss
ON/OFF (]2 27 Jce ON/GFF (]2 27]ce I
i K} 26fJcs RO [ 26 Jcs
mi[]a 2 [ 1ca Ri[a 2sfJca — ] ADDRESS
i B c ufJdc3 m[]s ¢ 2fJcs A1-RS input || DECODER HE;:::;;G
mrle 8 sl mrle 3 xpe LATCH & & REPERTORY
s L = w7 E 2l SCANNING LATCH
HK[]8 § 21 0P wK-[]s g 21 |16F ci-cs L LOGIC —
SIS R B ELCCHELS W T S -
MODE OuT [} 10 19 |] XMUTE MODE SELECT [} 10 19 [1] XMUTE .
MODE SELECT [J 11 18 [7] TONE oscl [ 18 [] TonE READ.WRITE V\DLSDE OoU
osci[]12 17 [] sTORE 0sco []12 17 ,:|5T0RE COUNTERS MUTE
osco[]13 16 | ] KEY TONE Vpp [}13 16 [ ] KEY TONE ! ConTROL —i{ XMUTE
Voo [ 14 1571 Vss oRs (14 15[ 1 Vss | INPUT RANDOM ~ | mooE SECECT
| DECODER LOGIC e AFK
STO&
TEST1 \STORE[TESTZ T M1 M6 M1 M6 — RO ONOFF
i + TIMING PULSE
1 2 ! 3 F M2 M7 M12 M17 | R1 GENERATOR |GENERATOR, | ]
i T P DTMF !
4 5 6 AL | M3 | M8 | M13 | M8 [ R2 F FluaI::m mB wr'{“ —
t A/L: Auto/Location
7 8 | 9 M4 | M9 | M14 | M9 f— R3 R/P. Redial/Pause osci !
1 } . OSCILLATOR[——*PRO: MM, E] COUNTER|
} - 0sco Voo
<] # R/P M5 M10 | M1 | M20 R4 COUNTER & LADDER »—«‘
T T T T T T _ ] Tone
c1 c2 c3 ca c5 c6 c7 c8
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Absolute Maximum Ratings * *Comments
Power Supply Voltage (VDD,VSS) ..... —0.6V to b.bV Stresses above those listed under “‘Absolute Maximum
Input Voltage (Vin) - ... oon. .. —0.3V to0 Vpp+0.3V Ratings’’ may cause permanent damage to the device.
. L i ly. Functional operatio f
Maximum Power Dissipation (at 26°C) .. ........ 600mwW These are stress ratings only ct . peration o
0 ing T T 20°C 1o +70°C this device at these or any other conditions above those
perating Temperature (Top) . . ... . . . - . to R indicated in the operational sections of this specification
Storage Temperature (Tgrg) .« ... . .. —56"C 10 +150°C is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-

DC Characteristics liability.

(Vpp =36V, Vgg =0V, Fogc =480 KHz, Tgp = 25°C unless otherwise specified.)

Parameter Symbol Min. Typ. Max. Unit Conditions v
El
o ting Volt v 1.8 5.0 v Pulse Mode %
perating Voltage
Db 2.0 5.0 DTMF Mode 5
Memory Retention
Voltage VmRr 10 v
Memory Retention e 005 05 A Vpp = 1.0V, HK =V
Current All outputs unloaded
Supply Operating lopp 0.35 0.5 A Oscillator running A
m
Current lopT 0.50 1.0 Outputs unloaded
Standby Current lsp 05 pA K = Vop A
50 HK = Vgg No key-in
Output Sink | 1.0 = =
Current: DP, ot mA VoL =04V, Vpp =2V B
MUTE, XMUTE, _ _
MOBE OUT loL2 3.0 mA VoL =04V, Vpp =3.5V
Output Sink/Drive loLs 0.5 mA VoL = 0.4V 5
Current Key Tone lom 05 mA Von = Vpp — 0.4V
| Vol ViU 0 0.2 v
nput Voltage
Vin 08 1.0 b
| 00
Keyboard |nput Column 70 250 8 MA All outputs unloaded c
Current Row 1 4 60 MA
Single Row Tone v 510 560 590 v Rioap = 10KQ, Vpp =26V D
m
Output Amplitude Of  T's20 580 610 PP 1 Rioap = 10KQ, Vpp = 5.0V
Single Col. Tone 640 700 740 Rioap = 10KQ, Vpp =25V
4 Voc mVpp b
Output Amplitude 680 730 770 Rloap = 10KQ, Vpp =56.0V
Pre-Emphasis Twist 1 2 3 dB D
Valley of Single
Tone Vy Vop—18 [Vpp—16| Vpp D
Distortion DIS% 1 5 % Note 1 D
1000v,2 + V,2 + . v
Note 1: DIS% =

(Vv %
1. Vy ... V,, are the intermodulation or harmonic frequencies in the 500 Hz to 3400 Hz band.

2. V|, Vy are the individual frequency components of the DTMF signal.
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AC Characteristics
(Vpp =35V, Vgg =0V, Fage =480 KHz, Top = 25°C, unless otherwise specified.)

Parameter J Symbol Conditions J Min. I Typ. I Max. l Unit
PULSE
M/B =V 1/2
Make/Break Ratio m/B Db
M/B = VSS 2/3
UM91271 10
Dial Pulse Rate DR
sefa UM91272 10/20 pps
M/B=1/2 333
10 pps
. M/B =213 40
Make Time Tm ms
20 bps M/B =1/2 16.7
PPS B =2/3 20
M/B = 1/2 66.7
10 pps
) M/B =2/3 60
Break Time Tg ms
20 M/B=1/2 333
PP =273 30
M/B =1/2 836
10 pps
Inter-digit Pause T M/B = 2/3 830 ms
g ioP 2 M/B =172 613
s
PP B =273 610
M/B=1/2 820
10 pps
Pre-digit Pause T M/B = 2/3 820 ms
- aus
9 POP 20 o0e | M/B=172 612
PP B =273 612
M/B=1/2 333
10 pps
MUTE, XMUTE Delay Ti T B - 279 40
, elay Time ms
v MDP 20 M/B = 172 167
s
PP TWB =273 20
TONE
Minimum Tone Duration TyvFD 100 ms
Minimum Tone Inter-digit Pause Tripp 100 ms
Tone Output Pre-digit Pause Trrop 0 ms
XMUTE Delay Time TmoT 100 ms
Auto access Pause Tap 1.0 S
Oscillator Startup Time Ts 10 ms
XMUTE, MUTE Startup Time Tms 22 ms
Keypad Debounce Time Tkp 20 ms
Key Scan Frequency Fgs R1to R5,C1toC8 300 Hz
Key Tone Frequency FeT 1.2 KHz
Key Tone Duration Tkr 42 ms
Key Tone Startup Time TKTSTART 20 ms
Flash Time Tk 600 ms
Pause Time Tp 2 S
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AC Characteristics (Continued)
Parameter Symbol Condition Spec. Actual Error (%) Unit
R1 697 695.65 -0.19
DTMF R2 770 769.23 —0.10
Row Frequency
R3 852 851.06 -0.11
R4 941 941.18 +0.02
Fosc = 480 KHz Hz
C1 1,209 121212 +0.26
DTMF v
Column Frequency c2 1,336 1,333.33 —0.20 ;
v
c3 1477  |1481.48 +0.30 §
Pin Description
Pin
Designation Description
91271 91272
3 3 Key inputs.
4 4 Key operations are activated when the row and column corresponding
5 5 RO~TR4 to a particular key are connected. When the on/off input is low, i. e.,
6 6 on-hook store mode is inhibited, both the row and column inputs are
7 7 low during the on-hook state. When the on/off input is high, i. e., the
22 22 on-hook store mode is available, the column inputs are pulled high and
23 23 the row inputs low. A scanning signal is present on both row and column
24 24 pins ‘under valid key-in conditions. Typical key-in debounce time is 22
25 25 C1~C8 ms.
26 26
27 27
28 28
1 1
2 2 ON/OFF On-Hook/Off-Hook store mode selection input.

On/Off = Vpp : On-hook store mode.
On/Off = Vgg: Off-hook store mode.

8 8 HK mok switch input.
HK = Vpp : On-hook state.
HK = Vgg: Off-hook state.

9 9 M/B Make/Break ratio select input.
M/B = Vpp: M/B ratio = 1/2.
M/B = Vgg: M/B ratio = 2/3.

10 MODE OUT Mode output.

This is an N-channel open drain output. The output transistor is switched
on and pulled low during tone mode operation.
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Pin Description (Continued)

Pin
Designation Description

91271 91272

11 10 MODE SELECT Pulse/Tone mode select input.
Mode Select = Vpp : pulse mode activated.

Mode Select = Vgg: tone mode activated.

12 11 0OSClI Oscillator Input/Output.
13 12 OSCO Complete oscillator circuit consists of a 480 KHz ceramic resonator, two
100 pF serial loading capacitors, and a 470 K2 feedback resistor is built
in. Oscillator circuit is activated when a valid key-in occurs; typical start-
up time is 10 ms.

100 pF
osct [T — |
=
osco |4
100 pF 1
14 13 Voo Positive power supply input.

14 DRS Dialing rate select input.
DRS = Vpp: dialing rate = 20 pps.
DRS = Vgg: dialing rate = 10 pps.

15 15 Vss Negative power supply input.

16 16 KEY TONE Key-in tone output.

The Key-in tone output is intended to serve as a valid key-entry indicator.
This output is activated when function keys are depressed and during
pulse mode; it adopts an inverter output structure and is able to drive a
piezo directly.

17 17 STORE Store switch input.
Store = Vpp: store mode.

Store = Vgg: normal mode.

18 18 TONE DTMF signal output.
A built-in fixed voltage reference circuit provides a constant tone output
level.

19 19 XMUTE Transmit mute output.

N-channel open drain output. Output transistor is switched on while digits
are being dialed out (in both pulse and tone modes) and off at all other
times.

20 20 MUTE Mute Output.
N-channel open drain output. Output transistor is switched on during
pulse dialing, off at all other times.

21 21 DP Dial pulse output.

N-channel open drain output. The ﬁoutput falls to low (switched on)
for break and flash operations during pulse dialing; it remains in a high
impedance state (switched off) at all other times.
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Operations Mj2 ... Store™ §
Symbol Definitions: 2.0-01,Store § ,Dg..... Dg,[A/L]LOCI1, Dg . . .
a. Dp: Pulse digit; 1,2,3,4,5,6,7,8,9,0. Dg,[A/LJLOCI2, Store™}
b. :\)At ;o”ed'g't; ]'2'3'4"\/'51' 6{\'/;;5'0' be Note: 1. On-Hook/Off-Hook storage is controlled
c. M- 'e.pertory memory: ' ! o ’ by the ON/OFF pin. On Hook storage uses
d. LOCi:i=01,02,...09,10,11...20. .
o ZiziZi: C " q the same process as described above, ex-
. ZiZiZi: Conversation mode T ferd

’ cept that ON/OFF =V d HK = V5.
f. 0-0 1: Off-hook. Pt that / oo an oo
g. 0—0 {: On-hook. 2. Thle Chf vsgll rerr‘:am .|n the Sdtore .mode

unless the Store key is pressed again or

h. f . Input level from low to high. v P g

the telephone handset is hung up.

. { - Input level from high to low.

j. Dg: Digits for storing. ) Y
k. Mode select j. The Flash key function E
' ' 1.0-01[S]F.Dg..... Dg, Mj or[A/L]LOCi, 0—0 ¢ 3
: ) c
Recommended dialing, storing and clearing operations 0-0 1, Mj or[A/U LOCi S
T O/P:F,Dg..... Dg
a. Normal dialing in pulse mode ! )
0-01,Dp..... Dp; ZiZiZi ... .. ,0-0 4 2 1082,?(;'?9" D2, Dg3, F, . .. Dgn, Mj or [A/L]
LOCi, 001

b Normai diaiing in tone mode
0-01,Dt..... Dt; ZiZiZi
c. Mixed dialing (Pulse to tone mode)

0-0 1, Mj or[A/L]LOCi
O/P: Dg1, Dg2, Dg3, . . . Dgn (Flash code is ignored)

1.0-01,Dp..... Dp, Mode slect |~ ,Dt...Dt; 3. 8:81' 2%' Dg2,F,Dg3 ... Dgn, 0-0 4
ZiZiZi; 0—0 4 (Use mode select) '
2.0-01,Dp..... Dp, T, Dt . .. Dt, ZiZiZi; 0-0 | (O/P: Dat, D2
k. Direct and indirect memory location cross reference
(Use T key)
d. Redialing
0-0 1, Dp ... Dp, Mode Select | ,Dt...Dt;0-0} Direct Mode Indirect Mode
0-0 1, ‘ ZiZiZi. 0—0 ¢ Memory Location Memory Location
e. Repertory dialing for one memory M1 1
1. 0-01, Mj, ZiZiZi,0-0 { M2 12
2. 0-01,[A/JLOCi, ZiZiZi,0-0 4 Ve 13
f. Repertory dialing with cascaded memory (three me- 4 8
mories or Ies's) ' . - V5 77
1. 0—-01, Mj1, Mj2, Mj3, ZiZiZi,0-0 |
2. 0-01,[A/fLOCi1, Loci2, [A/L]LoCi3, zizizi, M6 16
0-04 M7 15
g. Repertory dialing with cascaded memory (more than M8 14
three memories) M9 10
1. 0—0 1, Mj1, Mj2, Mj3, (wait for all digits to dial out), M10 19
Mj4, ZiziZi,0-0 | M1 01
2. 0-0 t,[A/L] LOCi1,[A/L] LOCi2,[A/L] LOCI3, (wait M12 02
for all digit dial out) [A7] LOCi4, ZiZiZi, 0-0 M13 03
h. Store repertory memories using store-key (Off-hook M14 08
store mode) (Note 2) M15 07
1.0-01,[§.Dg .. ... Dg, Mj, 0-0 { (or [§)) (Direct — VI 6
store) (Note 2) M17 05
2.0-04,[5],0g .. ... Dg, LOCi, 0-0 { (or[§) VIR )
} (Indirect store) . ‘ . Ie) 20
i. Store repertory memories using store pin (Off-hook
store mode) M20 09

1. 0-0 1, Store f ,Dg..... Dg, Mj1, Dg . .. Dg,
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The memory locations of the UM91271 series do not
correspond exactly for direct and indirect operations.
That is, the telephone number stored in location M1,
for example, is not equivalent to that of location 01 in
indirect operation. The cross reference table above shows
the corresponding memory locations for direct and in-
direct operations:

Examples:

1. Storing a telephone number into memory location 4
a. Direct mode operation:
0—0 1:[§],7152455,[M4],0-0 {.
or b. Indirect mode operation:
0-0 1:[§],7152455,[A/L],18,0-0 .
2. Recalling a telephone number from memory location 4
a. Direct mode operation:
0-0 1:[M4] zizizi...0-0 .
or b. Indirect mode operation:
0-01:[a/L,18, Zizizi ... 0-0\.

Functional Description

a. N-Channel open drain output: DP, MUTE, XMUTE,

b. DTMF Generator

This device has a well designed 6-level, 12-segment
stable reference voltage and a fired output amplitude
DTMF generator. The generator consists of a reference
voltage regulator and a bipolar emitter follower that
provides a Vpp — 1.8V reference voltage and app-

roximately 1.2 volts of tone output swing.

The Total Harmonic Distortion (THD) of the
UM91271 is a maximum of 5% at Vpp = 2 to 5V
and frequency = 500 to 3400 Hz.

Level Row Column Unit
C Vppt — 12 Vppt — 1.2 \%
1 Vppt — 1.31 Vppt — 1.108 \Y
2 Vppt — 1.012 Vppt — 0.949 \Y,
3 Vppt — 0.874 Vppt — 0.765 Y
4 Vppt — 0.755 Vppt — 0.606 vV
5 Vppt — 0.686 Vppt —0.514 Vv

MODE OUT.
v
€C—————————- 4 2
I PULL—HIGH
| RESISTOR
N—SWITCH | OUTPUT
|
I |
SIGNAL |
c——— -

Note: The listings above are typical values for reference
only.

(1) R1 Single Tone

(2) C1 Single Tone (3)

DTMF

Figure 1 Waveforms
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THE (Total Harmonic Distortion) @ 500Hz ~ 3400Hz 09 Amplitude (R, ) V
R )
0
0.8
—10 1
0.71
—20
0.6
_30 -
0.54
—40
0.4
] T Y
1 2 3 4 5 1. 2 3 4 5 2%
K
25
DTMF Signal THD vs. Operating Voltage DTMF Signal Amplitude vs. Operating Voltage -
Figure 2 Figure 3

DTMF Signal THD vs. Operating Voltage and DTMF Output Amplitude vs. Operating Voltage are shown in figures 2 and
3 for reference in application design.

Timing Diagrams
(1) PULSE MODE TIMING DIAGRAM

HK __11
KEY INPUT = 3 3
)
et TKTSTART
S— Il
KEY TONE = J

|
I
™ TsTART

o L ———mnmhn

/I TMS

MUTE ==

I

XMUTE =

llee Tpmpp = M TIME
i

]

| ; ,

I T i

1 =1 Y (Y L OO lll”
= Tepp M Tipp —

DP e
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(2) TONE MODE TIMING DIAGRAM

a1

KEY INPUT ==

TONE — ka] lJdel
0

XMUTE e

e

(3) NORMAL PULSE TO TONE MIXED DIALING VIA “T" KEY

—
HK =

KEY INPUT =

11171 12 1>
= —
|

DP—]

TONE meed
IQ— Tap —— Il |
—a 1 |
77
{ ¢
27

MUT E =

X MUT E=d

B O

||
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Application Circuits (Continued)
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Test Circuits

v
50 : (B) Voo

il L 1 )
o/ »

= o
Vv
" e [ &
M HK
D KEYBOARD ODE Vss
ON/ MODH INPUT 1 I
L

KEYBOARD Y'OFF STOREM/B Vgg

INPUT 1 l 1

(A)

C
© (D) ;
Vbp SPECTRUM ANALYZER 3
c
Voo OSCILLOSCOPE z
o
A
P i A
R1R2 R3 R4 -
c1c2 c3ca = Vin TONE

o m/B
Vss OFFstore  MopE| 10k

l [
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UM91310 Series

TONE/PULSE DIALER

Features

® Pulse and DTMF dialing

= Memory clear function

m Four extra function keys: pause, flash, redial, and
pulse to DTMF dialing (mixed mode)

m DTMF dialing:
Manual dialing — minimum duration for bursts and
pauses
Redialing — calibrated timing

®m On-chip oscillator uses low-cost 3.679545 MHz crystal

General Description

UM91310 is a single chip silicon gate CMOS integrated
circuit with an on chip filter. It also provides an on chip
oscillator for a 3.5679545 MHz crystal.

Standard 5x4 matrix keyboard is used for either pulse
dialing (PD) or dual tone multi-frequency (DTMF) mode.
Up to 23 digits can be stored in on-chip RAM for redial.

Pin Configurations

0sCl 1 28 [] 0sco
MODE SELECT [ ]2 27 [ vpp
TONE []3 26 ] HK
NC []4 25 ] NC
Vss []5 c 24 mute
NC e S o3| 1MUTE
NC []7 ® 22 XMUTE
FLD (s g 2 E DP/FLO
R5 ]9 20 | ] KEY TONE/MBS
R4 o ) Mg
NC [ 18 ] NC
R3[]12 171 ¢c3
RZ [} 18] 1¢C2
®T[]14 s

Keyboard entry fully debounced

23 digits for redial operation

Special function for flash operation

On-chip voltage reference for supply and temperature
independent tone output

On-chip filtering for low output distortion

Uses standard 5 x 4 keyboard

m Flash (register recall) output

In DTMF mode, minimum tone duration and minimum
inter-tone pause are provided for fast key depressing.
Maximum tone duration depends on the key depress
time in manual dialing

osci [ ~ ] usco
MODE SELECT [ ]2 19 1] Voo
TONE [ |3 18 ] HK
vss []4 g 17 [IMUTE
FLD [Is é 16 [ ] DP/FLO
R6[ 6 S 15[ ] KEY TONE/MBS
Ra[]7 1l ]ca
R3[Js 13[]ca
RZ []o 12 ]c2
Ri[]o npjci

Note: The function of KEY TONE/MBS is determined by bond pad selection.
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Block Diagram

PD & FLASH LOGIC DP/FLO
CODE CONVERTER MODE
TIMING CONTROLLER SELECT
I P s
2
]
e
DTMF DTMF g
OUTPUT HIGH GROUP LOW GROUP S
COUNTER COUNTER
1] []
VOLTAGE DAC i DAC
REF HIGH LOW ——Vpp
COUNTER
MAIN ADDRESS POINTER 4 ’ - Vs
REGISTER | DECODER | ~onNTROLLER
POWER \
ON TONE
RESET /

INPUT

KEYPAD CONTROL g;\“’s‘i 0SCIL-
INTERFACE LOGIC LOGIC _BASE LATOR
COUNTER

ST —

A3 A

a4
SEW/INOL AIM
JLNN

n
02S0O
12S0O

1
ALNNX
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Absolute Maximum Ratings *
Power Supply Voltage Vpp (With respect to Vgg)

.............................. —0.8 to 6V
Supply Currentlpp ... ... 50 mA
All Input Voltages . .. ........ —0.8Vto Vpp +0.8V
DC Current Into Any Inputor Qutput .. ....... 10 mA
Operating Temperature . ... ............. 0to 70°C
Storage Temperature . . . ... .......... —60 to 150°C
Total Power Dissipation . . .. .............. 300 mW
Power Dissipation Per Qutput . .. ... ........ 50 mW

DC Electrical Characteristics

*Comments

Stresses above those listed under ‘“‘Absolute Maximum
Ratings’’ may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

(Vpp =3V, Vgg = 0V, Crystal: 3579545 MHz; Rg = 100 2 max.; Ty = 25°C; unless otherwise specified.)

Parameter Symbol Min. Typ. Max. { Unit Conditions

Supply Voltage

Operating supply voltage Voo 25 — 5.0 \%

Memory retention voltage VMR 18 - 5.0 \
Operating Supply Current

Conversation mode lobe - - 150 HA Osc. ON

Pulse dialing or Flash Ippp - - 400 MA

DTMF dialing IpDT1 — 0.6 1.2 mA Tone ON

DTMF dialing IbbT2 - - 200 MA Tone OFF

Vpp = 1.8Vi
Standby Supply Current Isp - - 5 uA Tamg =25°C
Osc. OFF (Note 1)

Inputs

Input voltage Low of

\Y, 0 - 0.3V \%
any pin L 3 Vop
Input Voltage HIGH of
\% 0.7V - V \%

any pin IH DD DD

Input leakage current _ _ 4

of HK hw 1 HA
Keyboard on Current lon - - 45 MA
Outputs

Output sink current for at Vg = Vgg + 0.5V

MUTE, MUTE, XMUTE, | 07 _ _ mA

DP/FLO, KEY TONE, oLt ’

FLD

MODE SELECT (note 2) loL2 - 1 - mA

z::tput source current at Voy @ Vpp — 0.5V

MUTE, MUTE, XMUTE,

DP/FLO, KEY TONE, loH 1 0.6 — - mA

FLD

MODE SELECT (note 2) loH2 - 10 - MA

FLD (note 3) loH3 — 100 — nA
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DC Electrical Characteristics (Continued)

Parameter Symbol Min. Typ. Max. Unit Conditions
TONE OUTPUT
DTMF output voltage atVpp =25 t0 5V
levels (r. m. s.) for
HIGH group Vo (rms) 168 192 205 mV
LOW group Vog (rms) 125 150 160 mV
D. C. voltage level Vop — %2 Vpp — \%
Output impedance 1Zol - — 15 K
Pre-emphasis of group TwisT 1.85 2.1 2.35 db
%]
Total h i a
-o a ‘armomc Tho _ —20 _ db E
distortion (note 4) T
5
-
AC Electrical Characteristics
Parameter Symbol Min. Typ. Max. Units Conditions
Tone Output at Vpp =2.5to 5V
Frequency deviation df/f —-0.6 - 0.6 %
Timing and Frequency
Oscillator start-up time Tp - 10 - ms
Key pad debounce time Tko - 15 - ms
Reset delay time TrD — 160 — ms
Transmission and pause
Time
Tone duration for TmeED
TTiop
Manual dialing 68 - — ms
Redialing 68 70 72 ms
Flash pulse duration TeL 98 100 102 ms
Flash hold-over time TeH 29 30 31 ms
Hold-over time (muting
on MUTE) Ty 78 80 81 ms
Pulse Dialing (PD)
Dial pulse rate DR 9.8 10 10.4 Hz
Inter-digit pause Tiop 828 840 844 ms
Break time MBS = Vpp 81 65 67 68 ms
MBS = Vgg TB2 59 60 61 ms
Make time MBS = Vpp ™1 31 33 34 ms
MBS = Vgg T™M2 39 40 41 ms

Notes to the DC and AC Electrical characteristics

1. Crystal connected between OSCI and OSCO; HK at Vgg and all other pins open-circuited.
2. 110 mA| dynamic current to set/reset MODE SELECT pin (mixed mode)

3. Flash inactive; Vo = Vgg.

4. Related to the level of the LOW group frequency component (PTT ELR 305).
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Pin Description

28
(20)
Pin No.

Symbol

1/0

Description

1
(1)
28

(20)

OSClI

0SCO

Oscillator input and output pins:

The time base for UM91310 is a crystal controlled on-chip oscillator which
is completed by connecting a 3.579545 MHz crystal between the OSCI
and OSCO pins.

2
(2)

MODE
SELECT

Mode selection:

There are three operating modes in UM91310 — PD mode, DTMF mode,
and mixed mode. This pin selects which mode the UM91310 will operate
on.

PD mode
If MODE SELECT = Vgg, then pulse mode is selected. Entries of non-

numeric keys are neglected, and neither stored in the redial register nor
transmitted.

DTMF mode

If MODE SELECT = Vpp. then DTMF mode is selected. Each non-
function pushbutton activated corresponds to a combination of two
tones, each one of four possible low and high group frequencies. These
frequencies are transmitted with a constant amplitude, regardless of
power supply variations, and filtered off harmonic constant.

The transmission time is calibrated for redial. In manual operation the
duration of bursts and pauses is the actual pushbutton depress time,
but not less than the minimum transmission time (TMFD) and or mini-
mum pause time (TTIDP).

Mixed mode

When the MODE SELECT is open-circuited, then mixed mode is selected.
After activation of HK or FL, the circuit starts as a pulse dialer and
remains in this state until a non-numeric (A, B, C, D, *, #) or the ">"
key is activated. Then the circuit changes to DTMF dialing and remains
there until FL is activated or after a static standby condition, HK is
re-activated.

A touch between MODE SELECT pin and Vpp also initiates DTMF

dialing. Hook switch HK, flash FL or a connection of MODE SELECT
pin to Vgg sets the circuit back to pulse dialing.

(3)

TONE

Tone output:

The single and dual tones which are provided at the TONE output are
filtered by an on chip filter. The total harmonic distortion of the DTMF
tone falls within PTT ELR 305 recommendations. An on-chip reference
voltage provides output tone levels independent of the supply voltage.
Table 1 shows the frequency tolerance of the output tones for DTMF
signaling.

When the DTMF mode is selected output tones are timed in manual
dialing with a minimum duration of bursts and pauses, and in redial
with calibrated timing. Single tones may be generated for test purposes
(HK = high). Each row and column has one corresponding frequency.
By connecting the column/row to Vgg, the corresponding high/low
single tone frequency is generated. The single tone frequency will be
transmitted during activation time, but it is neither calibrated nor stored.
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Pin Description (Continued)

28
(20) Symbol 1/0 Description
Pin No.
27 Voo P Positive and negative power supply:
(19) The positive power supply for the circuit must meet the voltage require-
5 Vss P ments indicated in the electrical characteristics table.
(4)
To avoid undefined states of the device when powered on, an internal
reset circuit clears the control logic and counters.
If Vpp drops below the minimum memory retention supply voltage
of 1.8 voits, the memory may be destroyed.
The power-on-reset signal has the highest priority. It blocks and resets )
the complete circuit without delay, regardless of the state of Hook switch 3
HK. S
c
8 FLD 1/0 Flash duration control: 2
(B) Flash (or register recall) is activated by the FL key and can be used in
DTMF and pulse dialing modes. Pressing the FL key will produce a timed
line break of 100 ms (min.) at the DP/F LO output. While in the conversa-
tion mode, the flash pulse entry will act as a chip enable. The flash pulse
duration (TFL) is calibrated and can be prolonged with an external resistor
and capacitor connected to the F LD input/output (see Fig. 2).
The FL key has special functions in the redial mode (see redial procedure
with the flash inserted telephone number).
9 R5 1/0 Keyboard inputs/outputs:
(6) The keyboard layout of UM91310 is shown in Fig. 3.
10 R4 ) i .
7) R4 /0 All keyboard entries are debounced for an approximate time of TKD.
12 "3 1/o Each entry is tested for validity.
(8) . When a pushbutton is pressed, keyboard scanning begins and the chip
13 R2 1/0 returns to the sense mode only after the pushbutton is released.
(9)
14 R1 1/0 Rt of the keyboard contains the following special function keys:
(10)
— * P Auto pause
(13) ca /0 *FL Flash or register recall
_ *R Redi
17 c3 1/0 ) edial o
(13) > Changes of dial mode from PD to DTMF in mixed dialing
16 c2 1/0 In pulse dialing mode, the valid keys are the 10 numeric keys (O to 9).
(12) The non-numeric keys (A, B, C, D, *, #) have no effect on dialing or
15 TT 1/0 redial storage. The valid function keys are P, FL, and R.
(11)
In the DTMF mode, all nonfunction keys are valid. They are transmitted
as dual-tone combinations and, at the same time are stored in the redial
register. P, FL, and R are valid function keys.
In mixed mode dialing, all key entries are valid and are executed accor-
dingly.
The P key executes a pause for 2.5 to 3 seconds. If the key is pressed
again during the pause period, it will release the pause function.
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Pin Description (Continued)

28

(20) Symbol /0 Description

Pin No.

20 KEY TONE (0] Key in tone output or Make break ratio selection:

(15) MBS or The function of this pin is selected by bonding option.

|

A 1.19 KHz key-in tone output is provided to produce audible feedback
for key entries. UM91310B and UM91310BM do not provide this key-
in tone output.

This input pin is used to select the pulse dialing make/break ratio. When
MBS is equal to Vpp, the make/break ratio is 1:2. When MBS = Vss,
the make/break ratio is 2:3. The 28-pin package is provided with these
bonding options.

21 DP/FLO (0] Dial pulse and flash output:

(16) This is a combined output which provides control signals for proper timing
in pulse dialing or for a calibrated break in both dialing modes (flash or
register recall).

22 XMUTE (0] Strobe output:

This output remains active high during actual dialing: i. e., during break
or make time in pulse dialing, or during tone on in DTMF dialing.

23 MUTE (e} MUTE and MUTE output:

24 MUTE O In pulse dialing mode, the mute output becomes active high for the period

(17) of the inter-digit pause, break time and make time. In tone dialing mode,
the mute output becomes active high during DTMF on and hold-over
time. It remains at this level until the last digit has been output.

MUTE the inverted output of MUTE.
26 HK | Hook switch:
(18) The HK input enables the circuit and is used to initialize the IC.

HK is Low during the static standby condition. In this state, the clock
oscillator is disabled and all registers and logic are reset, with the exception
of Write Address Counter (WAC). The Write Address Counter (WAC)
points to the last entered digit. The keyboard input is inhibited, but the
data previously entered is saved to the redial register as long as Vpp is

higher than VMR (min.)

The current drawn is ISD (standby current) and serves to retain data in
the redial register while the phone is in an on-hook condition.

If HK is high, the clock oscillator is activated and the circuit changes from
a static standby condition to the conversation mode. The current is IDDC
until the first digit is entered from the keyboard. Then, a dialing or redial-
ing operation is initiated. The operating current is IDDP if in the pulse
dialing mode or IDDF in the DTMF dialing mode.

If the HK input is taken low for more than time TRD (see Fig. 5a Fig. 5b
and timing data), an internal reset pulse will be generated at the end of
the TRD period. The system changes to the static standby state. A short
HK pulse of less than TRD will not affect the operation of the circuit
and reset pulses are not produced.
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Table 1. Frequency tolerance of the output tones for DTMF signaling.

Row/ Standard Tone Output Frequency Deviation
Column Frequency (Hz) Frequency (Hz) Hz %
Row 1 697 696.95 —0.05 —0.01
Row 2 770 768.80 -1.20 -0.16
Row 3 8562 852.27 +0.27 —0.03
Row 4 941 943.97 +2.97 +0.32
Col 1 1209 121258 +3.58 +0.30
Col 2 1336 1331.68 —4.32 -0.32
L]
Col 3 1477 147671 -0.29 —0.02 3
[N
Col 4 1633 1638.99 +5.99 +0.37 E
2
Vop
________________ 1 _
100 nA| | 1 2 3 A |— R1
! R _
l FLo l 4 5 6 B [— R2
\l | ‘L 7 8 9 c |—®3
| -
| c * 0 # D — R4
! —
£ 1: P FL R > |— Rb
e ___ 4~ T T l 1
C1 Cc2 C3 ca
P: Pause
T T FL: Flash
FLO L :
le— TFL —sje— TFLRC —»| R: Redial

Fig. 2. Flash pulse duration setting

Functional Description

Part 1. Operation procedures
Dialing

After HK has risen to Vpp the oscillator starts running
and the Read Address Counter (RAC) is set to the first
address (see Fig. 4). When the first valid digit is entered,
the Temporary Write Address Counter (TWAC) is set to
the first address, the decoded digit is stored in the register,
and the TWAC is incremented to the next address. Any
subsequent keyboard entry is then decoded and stored
in the redial register after validation. The first five valid
entries have no effect on the main register and its associat-
ed write address counter.

After the sixth valid digit is entered, TWAC indicates
an overflow condition. The data from the temporary

>: Changes dial mode from PD to DTMF in Mixed

Fig. 3. Keyboard layout

register will be copied to the five least significant places
of the main register and TWAC to the WAC. All the follow-
ing digits (including the sixth digit) are stored in the main
register (up to a total of 23). If more than 23 digits are
entered, redial will be inhibited. |f five digits or less are
entered, only the temporary register and the associated
TWAC are affected. All entries are debounced for at least
the amount of time shown in Fig. 5. Each entry is tested
for validity before being deposited in the redial register.

* |n DTMF mode, all non-function keys are valid.
* |n PD mode, only numeric keys are valid.

At the same time that they re accepted and depending
on the mode selected (PD, DTMF or mixed), the entries
are transmitted as PD pulse trains or as DTMF frequencies
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in accordance with postal requirements. Entries other
than numeric are ignored during pulse dialing. They are
neither stored nor transmitted.

Redialing

After HK has risen to Vpp the oscillator starts running

and the Read Address Counter (RAC) is set to the first
address. The UM91310 is in the conversation mode.

If “R" is the first keyboard entry the circuit starts trans-
mitting the contents of the temporary register. If the
overflow flag on the TWAC was set to the number
previously dialed, dialing continues from the main re-
gister. If the flag was not set, the number residing in the
temporary register will only be redialed until the temporary
read and write registers are equal.

Before the “R” is pressed, a dialing sequence of up to
five digits is possible. If these digits are equal to the corres-
ponding digits in the main register, redial continues with
the main register until the last digit stored is transmitted.

In the DTMF mode, timing is calibrated for both tone
bursts and pauses.

In mixed mode, only the first part entered (the pulses
that were dialed as part of the stored number) can be
redialed.

/ 23
LN A
“ S
ADDRESSED
THROUGH
POINTERS 6
W OR R 5
4
3
2
1

MAIN REGISTER

WRITE ADDRESS COUNTER (WAC)
READ ADDRESS COUNTER (RAC)

TEMPORARY WRITE ADDRESS
COUNTER (TWAC)

When redial is active, keyboard entries (both function
and numeric) will not be accepted until the circuit returns
to the conversation mode after redial is complete.

No redial activity can be performed when any of the
following events take place:

* The power-on test.

* Memory clear (“R” or “FL"” without additional data
entry).

* Memory overflow (more than 23 valid data entries).

Part 2. Keyboard and switches operation
1. Symbol Definition:

a. Dp PULSE dialing digit data: 1, 2, 3, 4, 5, 6,
7.8,9,0,P.

b. Dt TONE dialing digit data: *, #, 1, 2, 3, 4,
5,6,7,8,9,0,A,8,C,D,P.

c. - PULSE to DTMF key in mixed mode: >, *,
#,A,B,C,D.

d. zizizi Conversation mode.

e. 0-0 1: Off-Hook.

f. 00 {: On-Hook.

o [

Input level from low to high.

h. lrﬁput level from high to low.
5
ADDRESSED 4
THROUGH 3
POINTERS 2
W OR R )

TEMPORARY REGISTER

ADDRESS COUNTER

r

]

TEMPORARY ADDRESS COUNTER

Fig. 4 Program Memory Map
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i #F not equal.

o> greater than.

k., < less than or equal to.

I. Dg Dialing digit (pulse or tone).

2. Recommended Dialing, Redialing and Clear Operations:

a. Normal dialing and redialing in pulse mode
(MODE SELECT = Vgg)
0-0 *, Dp, ..., Dp; zizizi; 0-0 |
0-0 . R;Dp,...,Dpout; zizizi; 0-0 {

b. Normal dialing and redialing in tone mode
(MODE SELECT = Vpp).

0-0 1, Dt,. .., Dt; zizizi; 0—0 {
0-0 *; R; Dt, ..., Dtout; zizizi; 0—-0 {

c. Mixed dialing via MODE SELECT pin.

0-0 % Dp, ..., Dp; MODE SELECT _[
Dt, .., Dt; zizizi; 00 {

d. Mixed dialing and redialing via keypad
(MODE SELECT open)

0-0 1;Dp,...,Dp, > Dt,...
0-0 N R;Dp...

, Dt; zizizi; 0—0 {
, Dp; zizizi; 0-0 4
(Note: If the digits dialed in the above dialing opera-

tions exceed 23, redialing operation will be in-
hibited.)

e. Redial operations about Main register and Temporary
register: power on

0-0 1;Dgal,...,Dgai 0—0
0—-0 1, Dgb1,...,Dgbj 0-0 ¢
(i,] < 23)

(1) ai <5,bj<b

0—0 1, R;Dgb1,. .., Dgbjout; or
0-0 1, Dgcl,. .., Dgck; R; no digit out after
R key.

2-85
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(2) ai <5,bj>5
0-0 1, R; Dgb1,. .., Dgbjout; or
0—-0 1. Dgcl,...,Dgck; R;
If ck < 5 and Dgct = Dgbt (t
Dgbk+1, .. ., Dgbj out
If ck > 5 or Dgct # Dgbt (t
then no digit out after R key

(3) ai >5,bj<b
0-0 1 R;Dgbf1,.. ., Dgbjout; or
0—0 1;Dgcl,. ., Dgck; R;
If ck < 5and Dgct = Dgat (t=1.
Dgat+1, ..., Dgai out
if ck > 5 or Dgct # Dgat (t = 1.
then no digit out after R key

(4) ai >5,bj >5
0—0 *1; R; Dgb1,..., Dgbj out; or
0—-0 *; Dgcl,. . ., Dgck; R;
if ck <5 and Dgct = Dgbt (t= 1.
Dgbk+1 ..., Dgbj out
if ck > 5 orDget # Dgbt(t=1..k < b)
then no digit out after R key

1}
—_
~
—
=
)
>

1
~
N
a

. k) then

.k <5)

. k) then

Special operation on * and #
(1) 00 1, Dg1,..., Dgi; * or # Dgi+1,...,Dgn;
- zizizi; 0—0
0-0 *%; R;Dg1,...,Dgiout0-0 |
(2) 0—0 %, * or #;Dg1,. .., Dgi; zizizi; 0—0 {
0-0 % R; *or # Dg1,..., Dgiout; 0—0 {
Special Ope.ra. onon FL key:
0-0 1 Dg, ..., Dgi; FL; Dgi+1, . .., Dgn; zizizi;
0-0 {

0-0 1;R; Dgi+1...,Dgnout; 0—0

. Clearing redial buffer by using R key

0-0 *1; Dg1, ..,Dgi (i > 5);R;0-0 {
0-0 1, R; nodigit out

v
2
3
3
v
c
o
-
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Timing Diagrams

T T
0] LN

| - L (NnoerreCcT) L
| Tkp |
o |
KEYBOARD s
ENTRY I—I:—BL . 4 .- - -
'4——-.’4———»1
| E Tko  Tko :
I -— -
MUTE _I__ll L--__l_
XMUTE —l——-—r—--—r—_l_--_.l L"__l—
™
o e - — |
DP/FLO _T__I_-__F'I_lz—l_l'a'l__-- 1 FY = E] M ) MES——
Loyl I [ I | |
b [~ =™ [~ e T™ | I
| | —=| jeTB | —> |—TB | |
[ | TIOP | | N*TDP I TIDP | | N*TDP | '
! (et t i > | |
} - DIALING MODE t >}
T_- CONVERSATION T T
MODE STATIC STANDBY |
(AWAIT DIALING MODE) MODE
DTMF = v o o o - ————— T —————— = ———— -
Fig. 5a Timing diagram for pulse mode (MODE SELECT = Vgg)
TRD
HK | TTIDP |
— (NO EFFECT)
|
TMFD TMFD
KEYBOARD ———-
entRy 0o LI 2 1 s 1 | —
TKD | TKD| k0  Tkp! TkD! | !
f— — —= —f |
MUTE ] R | TH |TFLH!_
XMUTE I L] L I i |
TONE 1 exne [ woes [ | e 1

TMFD TTIDP TMFD

DP/FLO

Fig. 5b Timing diagram for DTMF dialing mode (MODE SELECT = V)
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KEYBOARD ___"2—1 J*_l___I_L

ENTRY

TkD! TKD | TkD | TKDI TKO!
e o f— -—
o Il | | | ‘
| TIOP | | | |
TONE T I IR |_|TH weeerer [
| | ! el

; . }
MUTE ———!———T———L__—__I l—l L

{ [ [

XMUTE I l [—I——I———I—-

L%
2
3
o
=
Y
c
o
-

I
|
MODE SELECT |
|

PULSE DIALING <——+——= DTMF DIALING

Fig. 5¢ Timing diagram for mixed dialing mode
(MODE SELECT = open-circuit)

HK —d
KEYBOARD
ENTRY [ ol o L — [ o L __________
TKD — je— TKD—s{ je— —sf j«— TKD —| |

I b [ -

wure | L - L

I

! ! i I !

DIAL | | [ | |
TONE wnnnn sanen -

| | | | |

[ — THI<— | | |

TONE | | | ‘ ' -

]H*”|' | EERTEEREY | R | 1*””|_ =

Fig. 56d Timing diagram showing REDIAL where PABX access digits are the first
keyboard entries; DTMF dialing with MODE SELECT = Vg
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Application Circuit

TIP
RING speech
ZNR220V Network
3
DP/FLO HK FLD  VppTONE
1 2 3 A l R1 MUTE 24
23
MUTE
a|s | s 131 R2
12 xMUTE |22
718 9 c = r3 UM91310M
* 0 # D 10 | R4
P | F rl>F es
C4 C3 C2C1 OSClI OSCO KEY TONE MODE SELECT VS
19 |17] 16| 15 M ’—l l VDD l
TONE MODE
S‘SQMHZ = P MIXMODE —
CRYSTAL I ¢ PULSE MODE
PIEZO B
Ordering Information
Part No. M/B Ratio Key-In Tone Package
UM91310 1:2 Available 20 DIP
UM91310A 2:3 Available 20 DIP
UumM9a1310B Pin Selectable Not Available 20DIP
UM91310M 1:2 Available 28 SO
UM91310AM 2:3 Available 28 SO
UmM91310BM Pin Selectable Not Available 28 SO
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UM95080/81

One-Key Dialer

Features

® Four 16-digit number memories numbers

®m | ocal/long distance call selection ® UM95080 is packaged in 8-pin DIP and provides dialing
® Wide operating voltage range: 2.0 to 5.0V of one telephone number

B | ow standby current: 2uA typically (at Vpp = 3.0V) ® UM9O5081 is packaged in 14-pin DIP and UM95081M
m Uses 480KHz ceramic resonator is in 20-pin SO, provide dialing of eight telephone

® Mask programming of customer-designated telephone numbers

General Description

The UM85080/81 monolithic one-key dialers provide quick, UMO5081 provides dialing of up to eight numbers through
convenient, one-key DTMF auto-dialing. The UM95080 is the use of two switches and local and long-distance dialing
packaged in an 8-pin DIP and provides dialing of one telephone buttons.

-
o
fac
a]

v

c

o
[

number through the use of a single trigger button. The

Pin Configurations

—\v
] Test outl ]! 20 [ Ince
TESTOUT [ |1 14| ] Vs ronel ]2 19 [INe
TONE 13 NC nel]s 18 v
TEST OUT ) Vgs {: 2 j - = SS
Nc[]a 17 [ Josco
TONE = si[]s 12| ] osco s
2 g 7 | ] osco < siC]s & 16[Josci
9 s2[ Ja ® 1| |oscl 8
Vob 3 g o ] oscl L] & || osc s2{]6 & 15| JLONG DISTANCE
< =
v 5 = 10 LONG-DISTANCE 7 1a[ne
TEST | ] LonG-DISTANCE oo [ ] Vool ]
{or LOCAL) ne [ o[ Locat nells 13NC
nc[fo 12 [ JrocaL
Ne [ 7 8 :] TEST . 1
N.c[fro 1 [rest
Block Diagram
Vop  TEST
0sco . TONE
OSCILLATION CONTROL TONE
CIRCUIT CIRCUIT GENERATOR
oscl TEST-OUT
LOCAL DEBOUNCING MEMORY
CIRCUIT (ROM)
LONG-DISTANCE
+ L]

<
2
@
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Absolute Maximum Ratings *

Power Supply Voltage........................... -0.3V to 5.5V
Input Voltage.............................. -0.3V to Vpp+0.3V
Maximum Power Dissipation........................... 500 mW
Operating Temperature..................... —20°C to +70°C
Storage Temperature...................... —55°C to +150°C

DC Characteristics

*Comments

Stresses above those listed under ‘‘Absolute Maximum
Ratings’’ may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

(Vpp=3.0V, Fosc=480KHz, Top=25°C, unless otherwise specified)

Parameter Symbol. Min. Typ. Max. Unit Conditions Test Ckt.
Operating Voltage Vpp 2.0 50 \ A
Standby Current Isp 2 5 pA All outputs unloaded
Supply Operating Oscillator running,

7 . A
Current oo 0 1.5 . mA all outputs unloaded
Input Voltage ViH 0.8 1 Vpp A
Range VL 0 0.2
Single Row Tone
V 62 7 R =
Output Amplitude OR ° 670 20 5 mv LoaD = 15K ¢
Single Column
Tone Cutput Voc 800 870 940 mV RLoaDp = 15KQ C
Amplitude
Pre-emphasis Twist 1 2 3 C
Valley of
4 =
Single Tone W ° VoD RLoap 15K ¢
Distortion DIS % 5 % C
100(V12 + V22 + ..+ Vn2)?2
Note: DIS (%) = "'1
iz + Va2
where
1. V1...Vn are the intermodulation and harmonic frequencies in the 500 to 3400 Hz band, and
2. VL, ViH are the individual frequency components of the DTMF signal.
AC Characteristics
Parameter Symbol Condition Min. Typ. Max. Unit
Keypad
Debounce Time Tkp 38 ms
Oscillator T 8
Start-up Time START ms
Minimum Tone T 99
Duration MFD ms
Min. Tone Inter-
digital Pause TTiop 108 ms
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AC Characteristics (Continued)

Test Out Frequency R/C Condition Spec. Actual Error(%) Unit
Digit
Row(Hz) | Column(Hz) R1 697 695.65 -0.19
1 4182 7254 R2 770 769.23 -0.1
2 4182 8016 R3 852 851.06 -0.11
3 4182 8862 R4 | Fosc = 480 KHz| 941 941.18 +0.02 Hz
4 4620 7254 c1 1209 1212.12 +0.26
5 4620 8016 C2 1336 1333.33 -0.2
6 4620 8862 C3 1477 1481.48 +0.3
7 5112 7254
8 5112 8016
9 5112 8862
[¢] 5646 8016
- s by
Pin Description I
(a]
Pin X e g
Designation Description o
95080 | 95081 =
1 1 TEST OUT Test output.
This pin intermittently outputs low and high square waves of
frequencies six times those of the selected tone.
2 2 TONE Tone output (see functions)
3,4 S1,S2 Telephone number selection inputs.
These pins select the telephone number to be dialed (UM95081 only).
3.8 5,14 Vpo - Vss Positive power supply.
Negative power supply.
Operating voltage range: 2.0V to 5.0V.
4 8 TEST Test mode select input.
This pin is held at active low internally.
When this input is pulled high, the entire circuit shifts into test mode.
9 LOCAL Local call mode select input.
Pulling this input high activates the local call dialing mode.
5 10 LONG-DISTANCE Long-Distance call mode select input.
Pulling this input high activates the long-distance call dialing mode.
6,7 11,12 OSClI, OSCO Oscillator circuit Input/Output.
A 480 KHz ceramic resonator and two 100pF serial loading capacitors
form a complete oscillator circuit_.
The circuit is activated when HS is low. Oscillator start-up time is
typically 10ms.

DTMF Generator

The UM95080/81 has a well-designed 6-level, 12-segment, of 5%, a very low value compared to the EIA RS-470 stan-
1/2 Vpp reference voltage. The DTMF output of the dard of 10%.
UM95080/81 typically has a THD (total harmonic distortion)
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The temperature coefficients of the DTMF output amplitudes
are balanced to zero by the adaptive DTMF generator

Structure.

DTMEF signal distortion vs. operating voltage and DTMF out-
put amplitude vs. operating voltage is shown in figures 1

and 2 below.

The output strength of the column tones is pre-emphasized
2.5 dB more than the row tones. The typical equivalent out-
put impedance of the DTMF generator is 1.5 KQ.

Amplitude (R1) THD (Total Hormanic Distortion) @ 500Hz ~ 3400Hz
(V)
dBm
0
0.95
~10 4
0.85
- 20
0.75
- 30
0.65 ' —
— 40 ¥
0.565
—50 4 )
0.42
ES
- L
—H 3 3 7 5 Y P 3 5 3 5 5V
operating voltage operating voltage
DTMF Signal Distortion VS. Operating Voltage

Figure 1.

Figure 2.

(1) R1 Single Tone

(2) C1 Single Tone

(3) DTMF

Figure 3:Waveforms
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Telephone Number Selection Table (UM95081)

S1 S2 Local Long-Distance Comment

Vpbp Vbbp S I 1st local number
Vpp Vpp __[—_—]_ 1st long-distance number
Vss Vbp A 2nd local number
Vss Vbop n 2nd long-distance number
Vbbp Vss ﬂ 3rd local number
Vbp Vss _,_—_—‘_ 3rd long-distance number
Vss Vss ' ] 4th local number
Vss Vss __,__—]_ 4th long-distance number

Timing Diagram

|
|
I

INPUT TRIGGER—]
LOCAL —A Tko
or LONG-DISTANCE

8
Y
c
o

-

DTMF—

Tripp —)\/\/W'L
‘ —

e
0 I

0osc

Application Circuits

BAT.
BAT
JEEY L3
= =
L 7 |- ne = g A lrest =
TEST F— 9 6 [N vpp LONG-DISTANCE
LONG-DISTANCE L—=—] 10 g 5 e ortcatl_fe 8 3
no o8 al—~ = 2 Vbp
= . T 7 =
O 12 5 3 K S s 2 ?ON—E{:
113 2 T . 1
14 -
—L T [ L TONE GND Py
GND TESTOUT

Note: It is suggested that the tone amplitude used be as small as possible in order to reduce distortion when the tone enters
the handset transmitter.



@”MC UM95080/81

Test Circuits

. TEST OUT
TONE OUT TONE OUT
Al )
Voo
s1 Vss = s2 —
1S2 OSClf—+ S1 E”_
VoD 9sco ik Voo it
€2 TEST c2
LOCAL LOCAL
INPUT INPUT TRIGGER
TRIGGER
B) Vpp
51 C1
s2 eal
DD C2 1
Bonding Diagram
Chip size 85 X 82 mils
Thickness: 15 Mils
Unit: um
9 ,;, Pad No. Designation X Y
s[] 1 TEST OUT 480 —860
YA ] 2 TONE 840 -840
3 S1 820 100
s[] 4 S2 820 340
< . 5 Vop 820 560
N (0,0) X
[ X 8 TEST - 620 840
9 LOCAL —860 840
D n v 10 LONG-DISTANCE ~ —880 —140
D 11 0sCl —-880 —400
12
[j lf' 12 0SCco -880 -640
[]a 14 GND -880 -860
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Placing Orders:

Customers who wish to order the UM95080/81 must
complete an ordering information form (Table 1) and
submit this information to UMC along with their first
order. UMC will assign a specific version number for each
individual product and inform customers of their particular
version number. Reorders can then be made by noting
only the part (UM95080/UM95081) and version numbers.

the complete order and shipment. Assuming no unforessen
difficulties, the overall production schedule for filling
orders on the UM95080/81 should take about seven weeks.

Q
s
[w)
r

oo
2]
)
i
>
2
u
3J

Table 1
Part No.: 0 umM95081 0 UuM95080
Form: O Chip O Package
Stored Input Trigger S1 S2
Phone (local or (UM95081 (UM95081
Numbers long distance) only) only)

DESIGN,
LAYOUT,
PILOT RUN

5 WEEKS

Design and Production Process

Samples for customer verification and approval will be
available five weeks after UMC receives a customer’s order
and order information form (see Table 1 and Figure 4).
After samples are verified and approved by cu'stomers,
another two weeks will be necessary for production of

SAMPLES
APPROVED?

-
z
£
a]
v
=
o
[

PRODUCTION
IN
VOLUME

l 2WEEK

(2]

SHIPMENT TO
CUSTOMER




UM95087

Tone Dialer

Features

m Direct replacement for Mostek MK5087

Operating voltage range: 3.5 to 10.0 Volts

m Uses 3.68 MHz TV crystal to derive all frequencies,
providing high accuracy and stability

m  On-chip regulation of dual and single-tone amplitudes

General Description

The UM95087 is a monolithic CMOS integrated circuit
designed for Dual-Tone-Multi-Frequency (DTMF) tele-
phone dialing.

The UM95087 was designed specifically for performance.

Pin Configuration & Keyboard Assignments

® Built-in auxiliary switching functions

® Built-in mute driver

® Minimum external parts count

= Multiple key entry is pin selectable for either single
tone or no tone

Its features include single contact static keyboard input;
single-tone inhibit (STT) option; wide supply voltage opera-
tion with regulated output. The UM95087 provides high
performance with low output tone distortion: THD <
—20dB.

Block Diagram

Rg

voo [ ~7 16 [ ] TONE e
xmuTE [ ]2 15 )T {' =
c1 s i1 By |
c2 [}4 umesos713| ] 72 ,
ca[]s 12 ]R3
ves ] 1| ]Ra
osct [}7 10| ] MuTE g
osco []8 of Jca

i | xevsoasp Logic
{ SINE
| WAVE /A
i HOW | counred "
coune
| Veer

CONVERTER]

\

SINE
WAVE
COUNTER

> oa

CONVERTER

112] 3| A R1 I

45| 6|B}—R2 ‘ ’?;a -
7| 8| 9| cl—R3 Loy Lo

*1 0| #| D}— R4 l 3l 4 91 51
T 1] LX e
c1 c2c3c4
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Absolute Maximum Ratings * *Comments

Power Supply Voltage . .. .. ........... -0.3VtoV Stresses above those listed under "Absolute Maximum

Input Voltage .. ............ ~0.3V to Vgp +0.3V Ratings’’ may cause permanent damage to the device.
T i . F i i

Maximum Power Dissipation . . . . .. ... ... ... 500 mW hese are stress ratings only unctional operation of

this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
DC Characteristics (Tqp = 25°C, Foge = 3579545 MHz)  liability.

£

Operating Temperature . ... ........ 20°C t0 +70°C
Storage Temperature . . .. . ........ —55°C to +150°C

Parameter Symbol Min. | Typ. |Max. | Unit Conditions -éistt

Operating Voltage Vob 3.5 10 \% B

Supply Operating Iop1 1.0 | 20 | mA | Vpp =35V | All outputs unioaded 5

Current lop2 13 20 mA Vpp = 10.0V | Oscillator running

Standby Current lsp1 0.2 100 UA Vpp =3.5V All outputs unloaded A

lsp2 0.3 | 200 | pA Vpp = 10.0V [ Oscillator not running

XMUTE Output lon1 |-18] -25 mA | Vpp =35V, Vg = 2.6V, No key entry c %
Current loH2 -20| =31 mA Vpp = 10.0V, Vg = 8.0V, No key entry ?,
ﬁgg:;:’g;egm oL 0.1 [ 100 | A | Vpp =100V, Vg, = 0.0V, with key entry | C S
MUTE Output loH1 -05] -0.8 mA Vpp = 3.5V, Vg = 3V, with key entry c

Drive Current lon2 —1 —4.5 mA Vpp = 10.0V, Vg = 9.5V, with key entry

MUTE Output oLt 3.0 mA Vpp =3.5V, Vg =05V, No key entry c

Sink Current IOLZ 75 mA Vpp = 10.0V, VoL = 0.5V, No key entry

Row Input Current IR 100 | 175 MA Vin = OV, All outputs unloaded —

Column Input Current Ie 100 140 MA V,N = 3.5V, All outputs unioaded -

Input Voltage Range ML 7| "o “bo -

ViL 0 02 | Vpp
Single Column Tone 396 | 500 | 630 R =1K&, Vpp =35V
, Voc mVpp B
Output Amplitude 396 | 500 | 630 R =1KQ, Vpp =10.0V
Single Row Tone 317 | 400 | 504 R_=1KQ, Vg =35V
‘ Vor mVep B

Output Amplitude 317 | 400 | 504 R =1KQ, Vpp =10.0V

Pre-Emphasis TwisT 1.0 20 3.0 dB

Valley of Single Tone Vy 0.23| 3.0 Vop

Distortion DIS% 10 % Vpp =5 * Note

Tone Output External 620 Q Vpp = 3.5V

Load Impedance R 330 Q Vpp =V B
'STI Input Resistance Rin 20 | 40 | 100 | KQ | 25°C -

1000V, 2 + Vo2 + .+ V)

*Note:  DIS(%) = ;
Vi ? + Vg%
(a) Vy ...V, are the intermodulation or harmonic frequencies in the 500 Hz to 3400 Hz band.

(b) V,_and Vy are the individual frequency components of the DTMF signal.
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AC Characteristics
Parameter Symbol Condition Min. Typ. Max. Unit
Tone Output Rise Time TR 8.6 ms
OSC Startup Timing TsTART 8 ms
‘Predigital Pause Trpop 5 ms
Mute Delay TmoT 5 ms
R/C Condition Spec. Actual Error (%) Unit
R1 697 701.3 +0.62 HZ
R2 770 771.4 +0.19 HZ
R3 852 857.2 +0.61 HZ
R4 941 935.1 —-0.63 HZ
Fosc = 3.579545 MHz
C1 1,209 1,215.9 +0.57 HZ
Cc2 1,336 13317 -0.32 HZ
Cc3 1477 14719 -0.35 HZ
ca 1,633 1,645.0 +0.73 HZ
% Error does not include oscillator drift
Pin Description
Pin Designation Description
1 Voo Power supply.
6 Veg These are the power supply input pins. The UM95087 is designed to operate from 3.5
to 10.0 volts.
2 XMUTE XMUTE switch output .
This pin is connected to the emitter of an on-chip bipolar transistor whose collector
is connected to Vop- With no keyboard input, this transistor is turned on and pulls
the pin up to within Vgg of the Vp supply. When a keyboard entry is sensed, this
output goes open circuit (high impedance). The XMTR switch output switches re-
gardless of the state of the ST1 pin input.
3 C1 Keyboard inputs.
4 c2 The UM95087 features inputs compatible with the standard 2-of-8 keyboard (the in-
5 C3 expensive single-contact Form A keyboard). No noise is generated by scanned or
9 g} dynamic input. Normal operation with a keyboard produces dual tone generation
14 R1 when a single button is pushed. A single tone is generated when two or more buttons
13 Q in the same row are pushed. Pushing two buttons diagonal to each other will result
12 E in no tone being generated. When the push of a button produces input to a single
1 R4 row and column, the tone for a digit is generated. Input to two buttons in a single
column will produce a column tone. Input to more than one column will not produce
any tone. The internal circuit of the UM95087 will not sense the activation of a single
row. If a single-row tone is desired, two columns in the desired row must be activated.

3-12
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Pin Description (Continued)
Pin Designation Description
7 OSCl Oscillator input/output.
8 0SCO The UM95087 contains an on-chip inverter with sufficient loop gain to provide oscilla-

tion when working with a low cost television color-burst crystal. The circuit is designed
to work with a 3.579545 MHz crystal. The oscillator is disabled whenever a keyboard
input is absent. Any crystal frequency deviation from 3.579545 MHz will be reflected
in the tone output frequency. Most crystals do not vary more than £0.02%.

10 MUTE MUTE output.
The MUTE output is a conventional CMOS gate that pulls to Vgg with no keyboard

input and pulls to Vpp supply when a keyboard entry is sensed. This output is used

to control auxiliary switching functions that are required to actuate upon keyboard
input. The MUTE output switches regardless of the state of STI pin input.

16 STI Single tone inhibit input.
The STI input is used to inhibit the generation of other than dual tones. It has a pull-
up to Vpp and when left floating or tied to Vpp, single or dual tones may be

generated. When forced to Vgg, any input situation that would result in a single tone

—
L
I
=]

Y

c

(*]
-

will now result in no tone, but all other chip functions will operate normally.

16 TONE DTMF signal output.

The TONE OUT is connected internally in the UM95087 to the emitter of an NPN
transistor and is the on-chip operational amplifier which mixes the row and column
tones together.

Functional Description

1. Keyboard
1 VA e
coL 4 A ROW
SINGLE CONTACTKEYBOARD V- coL
4 [x coL v+ ROW
4 . ROW Vo e oo
20F8  KEYBOARD

Figure 1 Keyboard Configurations Figure 2 Electrical Inputs
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800 — TYPICAL COLUMN -0 -9 -8 -7 -6 -6 —4 -3 -2 -1
PERFORMANCE I T T T T T T T

TYPICAL ROW

<
1 600
- PERFORMANCE - _200 <§
z
w =
o z
400 &
3 | —a00 ¥
>
'é o
Z 200 |- 5
— —600 %

I T N I N |
1 2 3 4 5 6 7 8 9 10

INPUT VOLTS INPUT VOLTS

—1 —800

Figure 3 Typical Input Operating Conditions for Pins 3, 4, Figure 4 Typical Input Operating Conditions for Pins 11,
5 and 9 with Voltage Reference Vgg @ 25°C. 12, 13, & 14 with Voltage Reference Vpp, @ 25°C.

2. Crystal Specification

A standard television color burst crystal is specified to have much tighter tolerance than necessary for the generation of
tones. The tolerance specification can be relaxed as follows:

Frequency: 3.58 MHz + 0.02%.

Rg < 100 2, Ly, =96mH, Cy; = 0.25pF, Cy =5pF, C_ = 18pF.

3. The DTMF Generator

The Row and Column output waveforms are shown in Figures 5 and 6 below. In the UM95087, these waveforms are digitally
synthesized using on-chip D to A converters, and are provided with output level regulation. The maximum THD of the
dual tone is —20dB.

-V
- O - O
- U U
LT [T
TIME - 44.7 ps/div. TIME — 19 us/div.
Figure 5 Single Row Output Waveform Figure 6 Single Column Output Waveform
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Timing Diagram

KEY IN - I L l—-————————
- -
- - -
TsTaRT = 8mS TsTaRT
TONE O/P ___l——L I I—
- = - -
TD =8.5mS .TD
MUTE ___I l I l___
Sl
Tppp1=8mS  Tpppp = 5mS
XMUTE ol g
L
I | L [ 3
- = g
5mS 5mS E
Application Circuit
HK1
] £| _1N4004 ) S v 1a
T-———éu F - RN 58 R —1]2]3
c D3 | D1 g zg i3
& C — + ) 2 R2}F— 4|5 |6
2
D4 Y D2 gBBkF4718l9
R b K2 TONE g
" RR RR RAF «|0|#
A UM95087 ; |3 T
% R Vbp 4
o ] 33K _ c2 5
53 21 57T c3
s sl |= 27K R 9
>— XMUTE cats
2N4143 oscl
REC GN 1,, 3.58 MHz
0 LL XTAL
2.4K
" MUTE  0SCO s [
T 11 [2N4143
s
M!C.' ) B8
T
500 NETWORK
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Test Circuits

(A) (B) (c)

i ¢ i
07 [0 i
0sC  Vpp osc osc Vop

KEY I/P I: — TONE O/P QR%TT—EE
Vss Vss
T

1

]

Vss I
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UM95088

Tone Dialer

Features

Wide supply voltage range: 1.8V toc 5.5V
Ceramic oscillator (480K ceramic resonator)
Fully debounced scanning keyboard
Minimum tone duration: 73 ms

Very low tone distortion: less than 1% in band

General Description

The UM95088 DTMF is specifically designed to imple-
ment a dual tone telephone dialing system in applications
which require a fixed supply operation and a highly stable
tone output level, making it well suited for electronic
telephone applications. The device can interface directly
to a standard XY matrix telephone keyboard and operates
directly from the telephone lines.

All the required dual-tone frequencies are derived from
the widely used 480 KHz ceramic resonator, which provides

Pin Configuration & Keyboard Assignments

N 1]
rs [ :|c7

N
w

On-chip power-on reset

Single-tone output mode

Low standby and operating power

All pins protected against ESD and latch-up
Low frequency error: max. +0.3%

high accuracy and stability. The sinusoidal waveforms
for the individual tones are digitally synthesized on the
chip. Waveforms so generated have low total harmonic
distortion.

The built-in minimum tone duration function provides
an adaptive solution and fast dialing with short DTMF
output is achieved. A reliable power-on reset circuit
guarantees proper functioning under a variety of power
supply conditions.

Block Diagram

R2[]3 lzch

R1[]a UM95088 11 [ ] mute osct

osci E 5 10 j WUTE e

osc T TIMING GENERATOR | POR

0sco E 6 9 :| TONE | [ OUTPUT | MUTE
+—| conTROL LOGIC i
v e ' INPUT i
, s :] v S | - |—~IMoTE
SS E DD R2 ¢ LATCH
a3 I:
YR — - ROW NSON |
A\.‘ iﬁ;“"ﬁ T~|PROGRAMMABLE Jg:umw ~ i‘
COUNTER !
1 2 3 Ry T r+ DECODER RESISTOR |
_ circum A — || rone outeuT
IR S o] LADDER l
— coLuMN
4 5 6 R, 2 i LATCH Lprocrammasie |—| ’";;:231 |
o= E COUNTER
7 8 9 —R; . —
* | 0O | # | —Ry
G G G
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UM95088

Absolute Maximum Ratings *

Power Supply Voltage . . ........... -0.3V to +6.0V
Input Voltage .............. —0.3V to Vpp +0.3V
Maximum Power Dissipation. . .. ... ........ 500mV
Operating Temperature . .. ......... —20°C to +70°C
Storage Temperature . . ... ........ —55°C t0 +150°C

DC Characteristics

*Comments

Stresses above those listed under ‘‘Absolute Maximum
Ratings’’ may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

(Vpp = 3.5V, Vgg = 0V, Fgge = 480 KHz, Top = 25°C, unless otherwise specified.)

Parameter Symbol | Min. | Typ. | Max. | Unit Condition iy
Operating Voltage Voo 1.5 \% OSC Running, All O/P Unloaded B
Operating Current 'op 0.35 0.4 mA Vpp = 2.0V, All O/P Unloaded B
Standby Current lsp >0 w Voo Z 20V All O/P Unloaded A

lsp2 5.0 uA Vgp =35V
MUTE Output loL1 0.5 0.7 mA Vpp = 2.0V Vg, =05V c
Sink Current loL2 1.0 1.7 mA Vpp = 3.5V
MUTE Output lon 1 0.3 0.45 mA | Vpp =20V, Vg, = 1.5V c
Source Current lon2 0.7 09 mA Vpp =3.5V, Vg =3.0V
MUTE Output 05 | 07 mA | Vpp =2V

VoL =05V C

Sink Current 1.0 1.3 mA Vpp = 3.6V
'MUTE Output 0.5 09 mA | Vpp =2V  Vgy =15V c
Source Current 2 4 mA Vpp =35V Vgy =3.0V
Row I/P Current 0.65 mA Vpp = 3.8V, V| =0V -
Column I/P Current 16.5 HA Vpp = 3.5V, V| =0V -
Input Voltage Range Vit 08Vop 'VDD -

Vi 0 Voo
Single Column Tone Voci 500 560 mV Vop = 2.0V, Rigap = 15K 5
Outpuj Amplitude Voc2 850 1000 1100 mV Vpp =356V, R poap = 15K
Single Row Tone Vor1 360 420 mV Vpp = 2.0V, R gap = 15K&Q 8
Output Amplitude Vora 650 750 mV | Vpp =35V, Rigap = 15KQ
\_/rallev of Single Vy 030 | 036 | 045 |Vpp | Rioao=15KR B

one

Distortion Thp % Note* B
Pre-emphasis Twist 1 2 dB

100X (V2 + V% + ..
2 2.\
Vit V)%

V)%

Note: DIS(%) =

(a) Vy ...V, are the intermodulation or harmonic frequencies in the 500 Hz to 3,400 Hz band.
(b) V,_ and V,,, are the individual frequency components of the DTMF signal.
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AC Characteristics

Parameter Symbol Condition Min. Typ. Max. Unit
OSC Start up Time TsTART Vpp = 2.0~ 55V 5 mS
Debounce Time o .10 mS
Minimum Tone Duration TmTo 73 mS
Pre-Digit Pause TroP1 43 mS
Mute Delay Time Tppp2 5 mS
Inter-digit pause TriopP .73 mS

Comparisons of Specified vs. Actual Tone Frequencies.

Table 1 shows the frequency tolerance of the output tones for DTMF signals generated by the UM95088 tone output
pin.

o
Output Frequency (Hz) £
Specified : - . Actual % Error® 2
697 (Row 1) 695.65 —0.19 =
770 (Row 2) 769.23 —0.10
862 (Row 3) 851.06 —0.11
941 (Row 4) 941.18 +0.02
1,209 (Column 1) 121212 +0.26
1,336 (Column 2) . 1.333.33 —0.20
1,477 (Column 3) 1,481.48 +0.30
* © % Error does not include oscillator drift
Table 1
Pin Description
Pin Designation Description
1234 R4 to R1 Key inputs
12,1314 C1t0C3 These are the keyboard input pins of the UMI5088. The output of the Column

pins, C1,C2 and C3 are high and the output of the Row pins, R1, R2, R3 and R4
are low in the standby state. Each column has a pull-up resistor (120 K& typically).
A logic low is presented at the connected row and column pins. A debouncing
circuit is provided (10 ms typically). Multiple keys — Single Tone output is provided
for testing purposes.
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Pin Description (Continued)

Pin Designation Description
5 OSCl Oscillator input/output
6 0SCO A 480 KHz ceramic resonator and two 100pF serial loading capacitors form a com-

plete oscillator circuit.
The oscillator circuit is activated upon the depression of any key. Maximum start

up time is 5 mS at Vpp = 3.5V

7 Vgg Power supply

Voo Vgs: Negative Power Supply

Vpp: Positive Power Supply

Operating Voltage Range is 1.8V to 5.5V.

9 TONE Dual-tone multi-frequency signal output

The output impedance is typically 1.5 K. This pin is forced to Vgg when there
is no output. The column tone to row tone ratio is typically 2 dB. A single tone
is created by pressing two or more keys in a row for the appropriate row tone and

two or more keys in a column for the appropriate column tone.

10 MUTE MUTE signal output active low
This is an open drain output device. This output is activated during tone output.

It can sink the current from a higher voltage source (> Vpp) directly.

1 MUTE MUTE signal output active high
This is an inverter output. The output is activated during tone output. The source/
sink capability is 0.45/0.7 mA at 2V supply voltage and 0.5 drain voltage fall.

Functional Description: DTMF Tone Generator
1. N-Channel Open Drain Output — MUTE The UM95088 is well designed with a 6 level, 12 segment,
1/2 Vpp reference voltage structure. The Total Harmonic
\
__________ DD X
€ B Distortion (THD) of the UM95088 DTMF output is
' PULL—HIGH ,
| RESISTOR typically 5%, which is a very low value compared with
N-swiTeH , ouTPUT the EIA RS-470 standard of 10% THD.
l |
Vss= ! The temperature coefficient of the DTMF output am-
SIGNAL ! ) ) i
C— - ——— — | plitude is balanced to zero from the adaptive DTMF
generator structure. The output strength of the Column

Tone is pre-emphasized 2.5 dB higher than the Row Tone.
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The typical equivalent output impedance of the DTMF "“Single tone O/P vs. operating voltage’ and “DTMF output
amplitude vs. operating voltage’” is shown in figures 1
and 2 for reference in circuit design.

generator is 1.5 K&2.

THD (Total Harmonic Distortion) @ 500HZ ~ 3400HZ Amplitude (R1)
(V)
dBmy
0
0.95 1
—10 {
0.85 4
-20
0.75 +
-~ N—
] 0.65 1
—40
0.55
—-50
0.42
X g
Ly . . Ty . — — i
1 2 3 4 5 6 V 1 2 3 4 5 6 Vv a
Operating Voltage Operating Voltage g
-
DTMF Signal THD VS. Operating Voltage DTMF Output Amplitude VS. Operating Voltage
Figure 1 Figure 2

VAVAVAVAVAN

(1) R1 Single Tone (2) C1 Single Tone (3) DTMF

Timing Diagram (when power supply is ready)

! |
,<— 50ms i 80ms i 100ms __>|
N TVs T mmmis
)L (i
1 TsTART ™ TstaRT
0sC —— OSCILLATION =L OSCILLATION ~—f—r—-—o
o~ To - To
TONE i W W
OQUTPUT = \ ] 1 T [R1
N l— —_—
* TMTD o e Tp i MTD - lTp
MUTE —f

_|
wore 1

TSTART: Oscillator Start Up Time Tp: Debounce Time TmTo : Minimum Tone Duration 73ms
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UM95088
A Low Cost Touch-Tone Telephone Application
SPEECH NETWORK EXAMPLE _
BG-1 = T 1
[} !
i | 6 I sp+
2MA CURRENT SOURCE E Y| R143 |
zz WY g
OFF HOOK o mz: \ 4 R13, 2 | sp_
RING 0——0 4 : JRECEIVER
© ON HOOK ’—__L [ D6, D7 1)
= ' 2
HOOK SWITCH 201 (19 U A SRl VD G 4
s ; \ MIC+
Voo Vss 7 MICROPHONE
4 TR
1 2 3 R1 : 16 ANSMITTER
a|5|6h—3nr2 |
2 UM95088 :
7|89 }—r3
N U S I
N e TONE ,_:';
C3 C2 C1 OSClI OSCOMUTE 1
14!)3 12| 6 6 [10 H
| I 4
2 AC COUPLE
OD
c13T SC'IC"’
Parts List Capacitor
Diode C1 : 10uF/16WV
C2 : 10uF/16WV
Dy ~ Dg: IN40O4 x 4 C3 : 0.1uF/50WV
Ds, Dg, Dy: IN4148x 3 C4 : 0.033uF/50WV
. . 0.033uF/50WV
Transistor CE - ATuF/10WV
. ANEAYARY
Q, ~ Qq: 2SC945x 4 C7 : 0.033uF/50WV
. C8 : 0.033uF/50WV
Resistor: C9 : 0.0033uF /50WV
R1 @ 4K7 C10: 1uF/10WV
R2 : 3K3 C11: 0.033uF/50WV
R3 : 180Q2 C12: 100PF
R4 . 220 C13: 100PF
R5 : 1K2
R6 : 1K2 Oscillator
R7 : 680K OSCl: 480KHz Ceramic Resonator
R8 : 2K2
RO : 75Q High Voltage Protector
R10: 4K7 ZNR: 240WV/1W Varistor
R11: 22K
R12: 10K Zener Diode
R13: 10K ZDl: 3.9WV/0.5W ZD
R14: 1K2
R15: 1K2 Receiver
R16: 22082 100 OHM receiver
R17: 10K
R18: 1K2 Transmitter
ECM mic.
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Touch Tone Telephone Application

TIP
240V
ZNR
2mA Current Source
OFF HOOK [] D1 - D4: IN400AX4 D
RING 0———0 HOOK SWITCH
ON HOOK o 4 reecH

10uF/10WV

ZD

v/ NETWORK

= 0.5W
8 10 {1
— 1 ACCOUPLE EXAMPLE
i 3 4, VDD MUTE MUTE P A h
Rl e ] 9 }oik2 33 L=
3
a|ls|s R2 TONE ’
2 3 UM95088 !
R
7181|89 osco !
e lof# Li P
c3 €2 C1 vss OSC

IM 13

il fﬂ

TwnT

Note: AC couple and DC couple interface
speech network.

Test Circuits

(A)
A
al
0sC  Vpp

/

i

— X2 =

is determined by matching with the

(B)

[

<
)
%]

|H———
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UM95089

Tone Dialer

Features

B Wide operating voltage range: 2.5 to 10 volts.

B Optimal for use with a constant operating supply voltage
(3.5V typically).

B Tone amplitude stability of + 1.5dB within the suggested
operating temperature range.

B Device power may be derived directly from telephone lines
or from small batteries.

B TV crystal standard (3.58 MHz) is used to derive all
frequencies, providing high accuracy and stability.

General Description

The UM95089 DTMF generator is specifically designed for
applications requiring a fixed supply operating voltage and a
high stability tone output, making it ideal for electronic telephone
applications. The UM95089 interfaces directly to a standard
push-button telephone keyboard (common terminal connected
to VSS) and operates directly from telephone lines. All necessary
dual-tone frequencies are derived from the widely-used TV
crystal standard, providing high accuracy and stability. The

Pin Configuration

Vbp 1 S 16 DTONE
CE E 2 15
cl [: 3 14
AR 13
B UM95089
& ]s 12
Vss [: 6 1
osci [ |7 10

osco [ |8 9

|

T

8l

3
S

>
=~

gy
3

B Specifically designed for electronic telephone applications.

W Interfaces directly to a standard push-button telephone
keyboard with common terminal.

B Low total harmonic distortion.

B Dual tone/single tone capability.

B Can be used as a direct replacement for AMI S25089 and
Mostek MK5089 tone generators.

required sinusoidal waveform for individual tones is digitally
synthesized on the chip, resulting in a waveform with low total
harmonic distortion. A voltage reference which is stable over
the operating temperature range is generated on the chip; this
reference is used to regulate the dual tone frequency levels to
ensure that they meet recommended telephone industry
specifications.

Keyboard Assignments

1 2 3 A —TRT
4 5 6 B +——R2
7 8 9 | ¢ —R3
* 0 # D ——TF4

Cl T2 <C3 (4

3-24



UM95089

Block Diagram

voo (1]
osc 5L o | MUTE LOGIC I[ [10] Ko
05C0 = [7] OSCILLA
=TT TT T T mmmmmmmm e b
] I
' |
R1 [14 |
i‘ E ROW ‘C!:’POGPAMMABI E : 4 STAGE RESISTOR :
13 |— 10OGRAM LE
" KEYBOARD DIVIDER " 1 JOHNSON LADDER  |——
@ (2  loaic HIGH GROUP | l COUNTER NETWORK !
w7 [ P . 46,42,38,34 : N In
a2 [0
— T ! T i
§Ti {18 1 fL
E l : . L,
“ vl et | e
t } f,
[ ! 3 b
= 1
¢ 5] cK : N : Vop
c2 [a}—» COLUMN PROGRAMMABLE} 15f, | 4 STAGE RESISTOR
_ L] DIVIDER L ; JOHNSON LADDER +
@ B LoGIC LOW GROUP | COUNTER NETWORK \
ca [ 9 b—edf +80,73,66,59 : : E g
R | TONE OUT E
Vss E S
<
o
[
. . *,
Absolute Maximum Ratings * Comments
Power supply voltage (Vpp-Vss)............ —-0.3to +10.5V. Stresses above those listed under "‘Absolute Maximum
Input voltage (ViN).......cc..ooooooil. —0.3 to Vpp+0.3V. Ratings” may cause permanent damage to the device.
Maximum power dissipation (at 25°C)................ 500 mW. These are stress ratings only. Functional operation of

Operating temperature (Top)................ —20°C to +70°C.

this device at these or any other conditions above those
Storage temperature (Tgtg) -565°C to +150°C.

indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-

liability.
DC Characteristics
(Top=25°C, Fosc=3.679545 MHz unless otherwise specified.)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Ckt.
Valid key input
Voo1 25 10 v (tone output mode) 8
Operating Voltage — -
P 9 g 10 v AKD outputs vary with key
Vop2 1.6 input (non-tone output mode)
Vpp =3V, one key input,
. lop1 1.0 14 mA al?gutputs unloaded
Supply Operating B
Current Vpp =10V, one key input,
o2 6.6 10 mA outputs unloaded
Vpp=3V, no key input,
Isp1 ! 20 #A all outputs unloaded
Standby Current v ey key input A
DD= , NO Y Input,
Isp2 5 100 #A all outputs unloaded
AKD Output
0.5 1 mA Vpp=3V, Vo_=0.5V C
Sink Current lov bb oL
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DC Characteristics (Continued)

Parameter Symbol Min. Typ. Max. Unit Conditions Test Ckt.
AKD Output off
| 1 10 A Vpp=10V C
Leakage Current OH K Db
Input Voltage Vin 0.8 ! VoD _
Range ViL 0 9 0.2 Vpp
Row & Column Input 4 30 90 150 rA Vpp=3V, V=0V -
Current (Pull-up) I 100 300 500 pA | Vpp=10V, Vjy=0V —
Single Column Tone y 760 830 900 mVp-p | Vpp=2.5V, R_=10Kohm 5
: ocC
Output Amplitude 2028 2200 2380 | mVp-p | Vpp=10V, R, =100Kohm
Single Row Tone y 550 600 650 mVp-p | Vpp=2.5V, R =10Kohm 5
; OR
Output Amplitude 1520 1650 780 | mVp-p | Vpp=10V, R =100Kohm
Pre-Emphasis Twist 1 2 3 dB B
Distortion DIS% 1 5 % Vpp=5YV, *Note B
IoH1 0.13 0.31 mA | VDD=3V, VoH=2.5V, c
Oscillator Output one key input
Drive Current VA= =9 5V
loH2 0.42 1.1 mA pp=10V, Vo =9.5V, c
one key input
loLq 0.21 0.52 ma | VDD=3V. VoL =05V, c
Oscillator Output one key input
Sink Current = =
loL2 0.8 2.1 mA | VDD=10V. Vo=0.5V, ¢
one key input
Input/Output Cl/01 12 16 pF Vpp=3V -
Capacitance Cl/02 10 14 oF | Vpp=10V -
100(Va2 + V22 + ...+ Vn?)”2
Note: DIS (%) = 1
Vi + V22
where 1. V1...Vn are the intermodulation or harmonic frequencies in the 500 Hz to 3400 Hz band, and
2. V|L, V| are the individual frequency components of the DTMF signal.
AC Characteristics
Parameter Symbol Min. Typ. Max. Unit Condition
Oscillator Start up Time TSTART 2 5 ms Vpp=3.0~10.0V |
Tone Output Rise Time TR 2 5 ms
Pre-Digit Pause TpopP 0 0 ms
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R/C Condition Spec. Actual Error % Unit
R1 697 699.2 + 0.32 Hz
R2 770 766.27 - 0.48 Hz
R3 852 847.54 - 0.64 Hz
R4 941 948.09 - 0.75 Hz
Fosc = 3.579545 MHz
C1 1209 1216 + 0.58 Hz
Cc2 1336 131.8 - 0.33 Hz
C3 1477 1472 - 0.34 Hz
c4 1633 1645 + 0.73 Hz
Pin Description
Pin Designation Description
1 Vpp Positive power supply input.
6 Vss Negative power supply input.
The UM95089 is designed to operate within a range of 2.5 to 10.0 volts.
2 CE Chip enable input.
The chip enable input has an internal pullup to Vpp. When this input is left unconnected
or connected to Vpp, the UM95089 operates normally. When this input is connected
to Vgg, tone generation is inhibited; all other chip functions continue to operate
normally, however.
3-5,9 Ci~C4 Keyboard inputs.
11—14 R4~R1 Internal pullup resistors are present on the row and column inputs (20Kohm —
10Kohm); low levels on a particular row and column input correspond to a key entry.
The UM95089 interfaces with the standard push-button telephone keyboard (see
Figure 1). (Keyboard common terminal must be connected to Vgs.)
7 OSClI Oscillator input.
8 0SCO Oscillator output.
The UM95089 contains an oscillator circuit with the necessary parasitic capacitances
and feedback resistor on chip, making it necessary to connect only a standard 3.58Mhz
TV crystal across the OSCI and OSCO terminals to implement the oscillator function.
The oscillator is enabled whenever a row input is activated.
10 AKD Any key down output.
The AKD output consists of an open drain N-channel device. When no keys are pressed,
the AKD output is open. When a key is pressed, the AKD output = Vgg.

3-27

-
2
T
(a]
v
c
o
-




UmM95089

Pin Description (Continued)

Description

Single tone inhibit input.

The STI input is used to inhibit generation of tones other than dual tones. It has an
internal pull-down to Vgg. When this input is left unconnected or connected to Vgg, the
single tone mode is disabled. When this input is connected to Vpp, single as well as
dual tones may be generated as follows:

Dual tone mode: When one row and one column are selected, a dual tone output
consisting of an appropriate low group tone and high group tone is generated. If two
digit keys that are not in the same row or same column are pressed, the dual tone mode
is disabled and no output is provided.

Single tone mode: Low group tones can be generated by pressing two digit keys in the
appropriate row. High group tones can be generated by pressing two digit keys in the
appropriate column, i.e. selecting the appropriate column input and pressing two row
inputs in that column.

Pin Designation
15 STI
16 TONE

DTMF signal output.

The UM95089 uses a Johnson counter and resistor ladder network (see block diagram)
to synthesize the two desired frequencies in sinewaves. The ladder network is then used
to mix the two. The UM95089 uses a bipolar NPN transistor, connected as emitter
follower, to allow proper impedance transformation and at the same time preserve signal

level.

Functional Description
Crystal Specification

Standard TV color burst crystals have a much tighter tolerance
specification than is necessary for tone generation applications.
Because the required tolerance specification for this type of
application is more relaxed, lower-cost crystals can be used.
Crystals with the following specifications are suggested for use
with the UM95089:

Frequency: 3.58 MHz + 0.02%.

Rg=1000hm, Ly = 96 mH, Cyy = 0.02pF, Cy = 5pF, Ci.
= 12pF.

AKD Output Structure

Vpp

PULL-HIGH RESISTOR

OuUTPUT

‘[-—— N-SWITCH

l
1
|
Vss SIGNAL |
|
|

N-CHANNEL OPEN DRAIN OUTPUT
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DTMF Generator

The UM95089 has a well designed, digitally-synthesized
sinewave with an 8-level, 16-segment structure. (See Figure 2.)

Reference Voltage

The structure of the reference voltage employed in the
UM95089 is shown in Figure 3. It has the following
characteristics:

a) V is proportional to the supply voltage. Output tone
amplitude, which is a function of (Vpp — VRgr), increases
with supply voltage. (Figure 4).

b) The temperature coefficient of VRgr is low due to a single
Vgg drop. Use of a resistor divider also contributes to
providing an accuracy of better than 10%. As a result, tone
amplitude variations over temperature and unit to unit
differences are held to less than +1.0dB.

c) Resistor values in the divider network are chosen so that
VReF is above the Vg drop of the tone output transistor even
at the low end of the supply voltage range. This eliminates
tone output clipping at low supply voltage and improves
distortion performance.
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COMMON
(CONNECT TO Vss)

%—, ‘}ﬁ — — — MECHANICAL
LINKAGE
Ron (Contact Resistance) < 1k§2

Figure 1. Standard Telephone Push-Button Keyboard

(1) R1 Single Tone (2) C1 Single Tone (3) DTMF

Figure 2. Waveforms

VbD
© . (8,880)
800
AKD PEAK TONE ¢ 200 |
AMPLITUDE = =
b3 (V -V ) >
3.6k R13 DD REF E 600 |
o
1 D 500 | (SLOPE: 110mV/V)
I o =
2 \V —
6.9k R23 REF % 200 |
<
%’ 300 |- (3,310)
)
= 1 l 1 1 | 1 1 1
3 4 5 6 7 8 9 10
Figure 3. Structure of the Reference Voltage SUPPLY VOLTAGE (VOLTS) ———e=

Figure 4. Typical Single Tone Output Amplitude
VS. Supply Voltage (R = 10K)
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Timing Diagram

CE

KEY INPUT

TONE

b
Ol

T
1
|
|
|
|

—

Application Circuit

L1o

L20
RINGER
NETWORK
é C2 pin4a
R o3
Catad
R2
— : in 13
R3~0-
>~ RZ pin 11
: COMMON
K (CONNECT TO Vss)
pin 3 ‘}C_1 {’(‘:ﬁ —— — MECHANICAL
pin5 LINKAGE

Ron (Contact Resistance) < 1k

Standard Telephone Push Button Keyboard

1
f*— TSTART

Il

SPEECH
NETWORK
%1500hm
Q1
1w | ooarur 22K
T BV = 100 ohm
1 16 il
UM95089 10 }— ARD
6 15 7 8
3579545
XTAL
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Test Circuits

UM95089

(A)

] %

CE Vss
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Tone Dialer

Features

® Low output tone distortion: 7%.

® Wide operating supply voltage range: 2.5 to 10.0 volts.

B TV crystal standard (3.58 MHz) used to derive all frequencies,
providing high accuracy and stability.

® On-chip .bias resistor for oscillator.

m Device power derived directly from telephone lines or from
small batteries.

General Description

The UM9559E/F DTMF tone generator is designed to be used
in @ dual-tone telephone dialing system. The device may be
connected directly to a standard push button telephone
keyboard or calculator-type XY keyboard and operates directly
from the telephone lines. The UM9559E/F derives all dual-tone
frequencies from the widely used TV crystal standard, providing
high accuracy and stability. The sinusoidal waveforms required
for individual tones are digitally synthesized on the chip,
resulting in waveforms with very low total harmonic distortion
(7%). A stable reference voltage is also generated on the chip
and is used to regulate the signal levels of the dual tones to
ensure that they meet telephone industry specifications. With
a slight modification of the standard 500 type basic telephone

Pin Configuration & Keyboard Assignments

—
Voo [ 1 16 [_] TONE
XMUTE [] 2 15 [J MpsL/ico
cil]s 14 []R1
c2[] 4 13 [1R2
ca (] sUMeBB9E/F _
Vss[] 6 11 []R4
oscy7 10 [] MUTE

oscos o s
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® On-chip mute drivers.

® On-chip reference voltage to assure amplitude stability.

m Direct interface to standard telephone keyboard or calculator-
type XY keyboard.

circuitry the UM9559E/F may be incorporated into a push
button dual-tone telephone. Other applications of this device
include radio and mobile telephones, remote control devices,
and credit card verification terminals. The UM9559E/F is pin
compatible with the S2559C/E and the S2559D/F, depending
on which of two options for the function of pin 15 is selected.

Ordering Information

Part No. Pin 15 Function
UM9559E Mode Select
UM9559F Chip Disable

7 8 9 C RS

C1 C2 C3 c4
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Block Diagram
VWE Y
Voo——\ r———‘
osa [} OSCILLATOR .2 '_JTRANSWT/MUTEl 2] swoTe
osco[g] Logic 0] MUTE
INH
 anmmmm—— § BN A
500K%2 | SINE WAVE SYNTHESIZER 1
| 1
R E -‘ cK 1 :
R2 E ROW PROGRAMMABLE 1 8 STAGE RESISTOR I §
KEYBOARD DIVIDER JOHNSON j-e=d LADDER
A3 [12]em LOGIC Low Group | '6fc ' COUNTER NETWORK :
4 E P +80.73,66.59 ! EN |
T e
comost ig) ’fg(':'g ! I 438 I—-—- : ADDE
[ i |
c1 E L— cK 1 jEN : a2 Voo
0G!
el o, oen o L] geece |} resson |y
c3[leed rocic 'f'f:‘cz";u; : COUNTER NETWORK :
o 5] e H H ETONE
R |
va 8]
Absolute Maximum Ratings * *Comments
Power supply voltage (Vpp - Vsg). . . .. -0.3V to +10.5V Stresses above those listed under ‘‘Absolute Maximum
Input voltage (Vin) . .. ... ... ... .. -0.3V to Vpp + 0.3V Ratings’” may cause permanent damage to the device.
Maximum power dissipation (at 25°C). ... ... .. 500 mW These are stress ratings only. Functional operation of
Operating temperature (Top). . . .. .. . ..-20°C to +70°C this device at these or any other conditions above those
Storage temperature (TgTg). ... .. ... -565°C to +150°C indicated in the operational sections of this specification

DC Characteristics
(Top = 25°C, Fosc = 3.579545 MHz)

is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

Parameter Sym. | Min. | Typ. | Max. | Unit Conditions I::it
Operating Voltage VpD1 2.5 10 Valid Key Input (tone output mode)
Vpp2 | 2.0 10 No Key Input (Non-tone output mode) °
Supply Operating Current IDD1 1.0 2.0 | mA |Vpp = 3.0V, one key input, all outputs unloaded
Ipp2 8 16 | mA | Vpp = 10.0V, one key input, all outputs unloaded ?
Standby Current IsD1 0.3 | 30 | gA |Vpp = 3.0V, no key input, all outputs unloaded A
Isp2 1.0 | 100 | A [Vpp = 10.0V, no key input, all outputs unloaded
Mute Output Drive loq1 |0.17(0.41 mA {Vpp = 3.0V, Voy = 2.5V
Current lona 1057 ] 1.5 mA | Vpp = 10.0V, Vo = 9.5V ¢
Mute Output Sink lot1 |0.53| 1.3 mA [Vpp = 3.0V, VoL = 0.5V
Current oLz | 2.3 |53 mA | Vpp = 10.0V, VoL = 0.5V ¢
XMUTE Output voltage VoH1 | 0.8 1 VDD [ Vpp = 3.0V, gy = 15 mA, no key input c
Von2 | 0.8 1 Vop | Vpp = 10.0V, lgy = 50 mA, no key input
fxggi%fr‘::;tmve loF 100 | wA |Vpp = 10.0V, Vo = 0.V c
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DC Characteristics (Continued)

Parameter Sym. | Min. | Typ. | Max. | Unit Conditions :;T:‘
Mute Output Voltage VoH1 251275 V | Vpp = 2.75V, one key input, no load
High Von2 | 95| 10 V | Vpp = 10.0V, one key input, no load ¢
Mute Output Voltage Low | Vo1 0. 0.5 V | Vpp = 2.75V, no key input, no load
VoL2 0. 0.5 V | Vpp = 10.0V, no key input, no load ¢
Mode Select Input Drive 11 1.0 3.0 pA | Vpp = 3.0V, Viy = 0.V (pull-up)
Current (UM95598) 2 | 1.3 ] 20 #A | Vpp = 10.0V, Vi = 3.0V (pull-up) ¢
Chip Disable Input Sink IR} 3.0 8 rA |Vpp = 3.0V, V| = 3.0V (pull-down)
Current {UMSB59F) o | 25 | 37 #A [ Vpp = 10.0V, vy = 10.0V, (pull-down)
7Input Voltage Range ViH 0. 0.2 |Vpp
ViL 0. 0.2 {Vpp
Row & Column Input 41 210 pA VDb = 3.0V, V| = 2.5V (pull-up)
Drive Current o 740 wA | Vpp = 10.0V, Vi = 9.5V, (pull-up) P
Row & Column Input Sink it 16 pA | Vpp = 3.0V, V|y = 3.0V (pull-down)
Current Lo 24 wA | Vpp = 10.0V, Vi = 10.0V (pull-down) °
Single Row Tone Output VoR1 1.38 Vp-p|Vpp = 3.5V, R = 3900
Amplitude VoR2 1.60 Vp-p|Vpp = 5.0V, R, = 3908 B
VOR3 1.6 Vp-p|Vpp = 10.0V, R = 2400
Single Column Tone Voci 1.64 Vp-p|Vpp = 3.5V, R = 3900
Output Amplitude Voc? 1.9 Vp-p| Vpp = 5.0V, R, = 3909 B
Vocs 1.95 Vp-p|Vpp = 10.0V, R = 2400
Pre-emphasis TwisT 1 2 3 dB |Vpp = 3.56~10.0V B
Distortion* DIS% 10 | % |Vpp = BV #* NOTE ’ B
Oscillator Output Sink lot1 [0.2110.62 mA | Vpp = 3.0V, VgL = 0.5V, one key input
Current oLz | 0.8 | 2.1 mA | Vpp = 10.0V, VoL = 0.5V,onekey input ¢
Oscillator Output Drive lo1 [0.1310.31 mA | Vpp = 3.0V, VoL = 2.5V, no key input
Current lonz |0.42| 1.1 mA | Vpp = 10.0V, VoL = 9.5V, no key input ¢
Input/Output Capacitance Cio1 12 16 pF | Vpp = 3.5V
Co2 | 10 | 14 pF | Vpp = 10.0vV
* Note:
Dis (o) = 100 X (Va2 4 Va2 b+ vne) %2

(Vi 2 + V|Hz)1/2

1. Vi...Vn are the intermodulation and harmonic frequencies in the 500 to 3400 Hz band, and
2. VII, VIH are the individual frequency components of the DTMF signal.
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AC Characteristics

Parameter Symbol Conditions Min. Typ. Max. Unit
Oscillator TSTART1 Vpp = 3.5V 30 ms
Start-up time TSTART? Vpp = 10.0V 15 ms
R/C Conditions Spec. Actual Error (%) Unit
R1 697 699.1° +0.30 Hz
R2 770 766.2 -0.49 Hz
R3 852 847.4 -0.54 Hz
R4 Fose = 3.579545 MHz 941 948.0 +0.74 Hz
C1 1209 12156.9 +0.57 Hz
c2 1336 1331.7 -0.32 Hz
c3 1477 1471.9 -0.35 Hz 3
Cca 1633 1645.0 +0.73 Hz E
Note: % error does not include oscillator drift. §
Pin Description
Pin Designation Description
1 Vpp Positive and negative power supply inputs. The UM9559E/F is designed to operate from
6 Vss 2.5 to 10 volts.
2 XMUTE XMUTE output.

This output is a bipdlar NPN transistor. When no keys are depressed or the Chip Disable
input is high (see description of pin 15), the XMUTE output is in the active state, allowing
substantial current to be sourced to a load. When a key is depressed, the XMUTE output
changes to a high impedance state.

3 C1~C4 Keyboard inputs

4 An active pull-down on the row inputs and pull-up on the column inputs is present when

5 no keys are depressed. When a key is depressed , a high will appear on one of the

9 row inputs; this will cause the oscillator to start up and the keyboard scan logic to begin

11 operating. The active pull-up and pull-down resistors will be switched on and off automatically

12 as the keyboard scan logic determines the row and column pins that are selected. The

13 R4 ~R1 advantage of the scanning technique is that an SPST keyboard arrangement (4 rows x3 or 4

14 columns) can be used, and direct interface with CMOS logic outputs is possible. The
UMOB59E/F requires active high logic levels. Since the active pull-up resistors in the
UMSOB59E/F- are low valued (5000 type), a diode can be used to eliminate excess sink
current flow into the logic outputs during their low state.

7 OSClI Oscillator Input/Output.

8 0SCO The UM9559E/F contains a built-in oscillator circuit with two capacitors and a bias resistor,

making it necessary to connect only a standard 3.58 MHz TV crystal across the OSCI and
OSCO terminals to implement the oscillator function. The oscillator will be activated whenever
a row input goes to high.
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Pin Description (Continued)

Pin Designation

Description

10 MUTE

Mute output.

The UM9559E/F MUTE output is a CMOS buffer. When no keys are depressed or the Chip Disable
input is high, the MUTE output is low. When a key is depressed the MUTE output is pulled
high.

15 MDSL/CD

UM9559E: Mode select input.

UMZ9559F: Chip disable input.

The function of this pin is different in the E and F versions of the UM9559. In the UM9559E,
this pin is the Mode Select input, while in the UM9559F it functions as a Chip Disable input.
These two inputs are explained as follows:

UM9559E MDSL: When MDSL is left floating or connected to Vpp, both dual and single-
tone modes are available. When MDSL is connected to Vgg, single-tone mode is disabled
and no output tone will be produced if an attempt to produce a single-tone output is made.
In dual-tone mode a dual-tone output consisting of an appropriate high group and low group
tone is generated whenever one row and column are selected (i.e. one key is depressed).
If two digit keys that are neither in the same row nor column are depressed, dual-tone mode
will be disabled and no output will be provided.

In single tone mode, low group tones are generated by depressing two digit keys in the
appropriate row. High group tones are generated by depressing two keys in the appropriate
column.

UM9559F CD: When the Chip Disable (CD) input is active high, tone output falls to VSS, all
row and column inputs are at high impedance, the oscillator is inhibited, and the MUTE and
XMUTE outputs are activated.

16 TONE

DTMF signal output

The UM9559E/F uses Johnson counters and resistor ladder networks to synthesize the
two desired frequencies in sine waves (see block diagram). An adder network is used to
combine the two frequencies and then drive a bipolar NPN transistor connected as an emitter
follower, thus allowing proper impedance transformation while preserving signal level.

Crystal Specification

Standard TV color burst crystals have a much tighter tolerance

Frequency: 3.58 MHz +0.02%

specification than is necessary for tone generation applications. Rs = 100Q = 96 mH, Cy = 0.02pF, C4 = 5pF,
Crystals with the following specifications are suggested for use CL = 12pF
with the UM9559E/F: C2

o~ R4
COMMON

|
l
: Lj (CONNECT TO Vpp . OR

§ LEAVE FLOATING)
c1 €3~~~ MECHANICAL

Ron (Contact Resistance) < 1KQ LEAKAGE
Figure 1: Standard Telephone Push button Keyboard
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o yd » ’r R1 XMUTE and MUTE Functional Relationship
R2 ‘Digit’ Key ‘Digit' Key
Q‘ Lclsj g Output Released Depressed Comment
»> — R3 XMUTE Vbbp High Impedance | Can drive at
e @ least 50mA at
10V with 1.5V
»— R4 max. drop
(-)D/ @ Q/ ;DD/ MUTE Vss Vpp Can drive or
v sink current
k

Cc1 c2 C3 C4 (OPTIONAL COLUMN)
SPST MATRIX KEYSTORED:

S=

Figure 2 SPST Matrix Keyboard Arranged in the 2 of 8 Row
Column Format

DTMF Generator
The UM9559E/F has a well-designed digitally synthesized sine wave with a 15-level, 32-segment output structure.

Tone Dialer

1515 15

(Vppl1.0 W
0.9 —
0.8 A
0.7
0.6 A
05 A

0.4 1

NORMALIZED Vp

0.3

0.2 +

VRer) o

TIME SEGMENTS

Figure 3. Single Tone Output Waveform
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Timing Diagram

CcDh

Key Input ——

.

TSTART

TONE

Application Circuits

1.
HOOK SWITCH CONTACT
TP
AING 2N5561
IN4001 x 4
____ |2
X MUTE SPEECH
mute P2 NETWORK
1]2]3]a 14 R
R UMB9559E /F s
4a|s|6s 31 r2 MDSL/CD 1
7]8|9]c 121 r3
1 TONE |16 ¢ — MDSL for UM9559E Version.
*|Oo|#]|D R4 Vgg The single tone mode is inhibited if this pin is
J_S 2009 connected to Vgg.
L~ CD for UM955F Version.

The chip is disabled if this pin is connected to
VDD'

Figure 4 Tone Generator Interface Circuit
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2. HK1
F ‘ orv
T-———&U Fé 531 D1 JZ ss R1 —13—-1 213
R
¢ cl | = + LY el alsls
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D Q2 11
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TYPICAL VALUES
z1: 1N4742 ZENER 12 VOLT Qp.Qp: 2N4143
RL: 1509, Q2: 2N4401, Ryi 10KQ D1-D4:  1N4004
Q1: 2N4401, R1: 10K, R2: 30K, R3: 2.7KQ XTAL: 3.58MHz
R4: 2.4KQ, RS 30KQ, Rg: 6.1KR ci: 001uF
Test Circuits
A) n)
—~j 4]
o @ |
0sC Y% r‘ h
DD VDD
1P or OIP
v
j’-s VSS V) Vext
L
VoD _
'l' A
|'H]I-| L1l
R1 R2 R3 R4 Vi
VoD C1C2C3C4 "
Key ”PD —> Tone O/P or
Vss Vss
1 £
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UM91531
Parallel Input Tone/Pulse Dialer

Features
B 4-bit parallel data input from microcomputer B 10 PPS dial rate.
B TTL compatible inputs and outputs. B DTMF signaling of digits 0 — 9, *, #, A, B, C, and D.
B Uses TV crystal standard (3.68 MHz) to derive all frequen- B Pulse signaling of 0~9, *, #, and A.
cies, providing high accuracy and stability. B High group tone pre-emphasis: 2 dB.
B Operating voltage: 2.5 to 5.5 Volts. B Low total harmonic distortion in DTMF signaling.
B Selectable M/B ratio. B RS-470 and CEPT compatible.

General Description
The UM91531 provides a 4-bit data input and a handshaking used TV crystal standard, providing high accuracy and stabili-

signal to serve as microcomputer interfaces. Under microcom- ty. The required sinusoidal waveform for individual tones is
puter control the UM915631 generates both a DTMF signal and digitally synthesized on the chip, resulting in a waveform with
a puise output for telephone dialing. All necessary dual-tone very low total harmonic distortion.

frequencies and dial pulse outputs are derived from the widely

Pin Configuration Block Diagram 5
5
(a]
oscl v
MODE I: : S 16 j Vbp . osc .4 PROGRAMMABLE SINE WAVE 2
° LOW GROUP SYNTHESIZER v}
LATCH [: 2 15 '] TONE +80.73.66.59
ADDER
M/B l: 3 14 [ ] Aack -
DO &—]
- — LE
/P [: 4 13 :] CE D1e—ef LEVEL ra __‘_] PROGRAMIAB | | sine wave _] { S Voo
UM91531 D2 & SHiFTER PLA HGH GROUP ™ synTHESIZER TONE
DO E 5 12 : oscl p3e— W
o1 []e 1 [] osco
PULSE =
D [: 7 10 ] \Z & GELI:EVFU/’:?OR GENERATOR [ PP
2 SS LATCH
- LEVEL C?QERCOL l
56 M8 o] sHiFTER I
o3[ |8 o ]6® s L
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Absolute Maximum Ratings *

Power supply voltage (Vpp-Vgs)............ -0.3V to +5.5V
Input voltage (ViN)..ooveiiiiiiits —0.3V to Vpp+0.3V
Maximum power dissipation (at 25°C)................. 600 mW

Operating temperature (Top)
Storage temperature (TgTg)

DC Characteristics
(Vpp = 3.5V, Vgg = 0OV,

*Comments

Stresses above those listed under ““Absolute Maximum
Ratings’” may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

Fosc = 3.579545 MHz, and Top = 25°C unless otherwise specified.)

Note: DIS (%)

V)2 + V|H"’)‘/2

Parameter Symbol Min. Typ. Max. Unit Conditions Test Ckt.
Operating Voltage Vpp 25 5.5 \ B
Supply Operating Ippp 0.42 1 CE=Vgs
mA B
Current IpDT 0.42 1 All outputs unloaded
Stand-by Current Isb 5 8 pA CE=Vpp All outputs unloaded A
DP Output loL 1 mA Vpp=2.5V,Vgo_ =0.4V
C
Sink Current loL2 3 mA Vpp=5.0V,Vo_L=0.4V
ViH 0.8 1
Input Voltage Range Vbbb —
ViL 0 0.2
IiH 0.05 pA
Input Current Range —
L -0.05 pA
Mode Pull-up 40 Kohm Vpp=2.5V -
Rm
Resistance 20 Kohm Vpp=5V C
ACK Source Current loHACK 1.6 mA Vpp=5V,Voy=2.4V C
ACK Sink Current loLACK 4.0 mA Vpp=5V,VoL=0.4V
DO0,D1,D2,D3, . .
TIP, M/B, LATCH, CE These pins TTL compatible 1/0
Single Column Tone 770 840 910 Vpp=2.5V, R =2.2Kohm
Voc mVp-p B
Output Amplitude 980 1070 1160 Vpp=2.5V, R =2.2Kohm
Single Row Tone 980 1060 1160 Vpp=5.5V, R_=2.2Kohm
VoRr mVp-p B
Output Amplitude 1250 13560 1450 Vpp=2.5V, R =2.2Kohm
Pre-emphasis Twist 1 2 3 dB B
Valley of Single Tone Vy 0.35 Vpp Vpp=3.5V B
Distortion DIS 1 5 % See note B
_100(Ve2 + Va2 + .+ Vn2)"

1) V1....Vn are the intermodulations or harmonic frequencies in the 500 Hz to 3400 Hz band,
2) V. V)L are the individual frequency components of the DTMF signal.
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AC Characteristics
(Vpp=3.5V, Vgg=0.V, Fogc=23.579545 MHz, Top=25°C unless otherwise specified.)

Parameter Symbol Min. Typ. Max. Unit Conditions
PULSE
1/2 M/B = Vpp
Make/Break Ratio M/B
2/3 M/B = Vgg
33.3 M/B = 1/2
Make Time ™ ms
40 M/B = 2/3
66.6 M/B = 1/2
Break Time B ms
60 M/B = 2/3
790 M/B = 1/2
Inter-digit Pause Time Tipp ms
783 M/B = 2/3
15 M/B = 1/2
Predigit Pause Tpop ms
15 M/B = 2/3
TONE
Minimum Tone Duration TMFD 70 ms N
LY
Minimum Tone Inter-digit Pause TTIDP 70 ms g
Tone Output Pre-digit Pause TTPDP 0 ms %
v
Oscillator Set-up Time TSTART 5 ms
Row/Column Condition Spec. Actual Error (%) . Unit
R1 697 699.1 +0.31 Hz
R2 770 766.2 -0.49 Hz
R3 852 847.4 -0.54 Hz
R4 941 948.0 +0.74 Hz
Fosc = 3.579 MHz
C1 1209 1215.9 +0.57 Hz
c2 1336 1331.7 -0.32 Hz
C3 1477 1471.9 -0.35 Hz
c4 1633 1645.0 +0.73 Hz

Note: % Error does not include oscillator drift.
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Pin Description

Pin Designation Description

1 MODE Tone mode select input.

When this input is high, the tone output and ACK output are normal. When this input is low,
a DTMF signal will be generated continuously and any new input data will be ignored.
This input affects the tone output mode only.

2 LATCH Latch input.

When input on this pin changes from low to high (at the rising edge), the UM91531 latches
the 4-bit input data and T/P input. The latch input should not be changed back from low to
high again until the ACK output falls low, and new data must not be latched while the ACK
output is still low.

3 M/B Make/Break ratio select input.

This pin is used to select one of two available make/break ratios. A high input selects the 2/3
make/break ratio; a low input selects the 1/2 ratio. This input should be connected to Vpp
or Vgs only. Changing the state of this pin when CE is active (low) enables the test mode.

4 TIP Tone/pulse mode select input.
This input determines whether tone or pulse mode will be activated. It is latched together with
the 4-bit data input.

5—8 DO—D3 4-bit data input pins.

This 4-bit parallel input is used to receive data generated by the microcomputer. (Input data
vs. output signal is shown in table 1.) Valid input data should be presented at these inputs
before and during the rising edge of the latch signal.

9 DP Dial pulse output.

The dial pulse output consists of an N-channel open drain device. During dial pulse break periods
this output is switched on (sinking current to Vgg); it is switched off during all other states.
Dialing rate is 9.71 PPS and post-digit pause is 823 ms. (The output of this pin during test
mode is discussed below.)

10 Vss Negative power supply input.

16 Vpp Positive power supply input (operating range 2.5 to 5.5 volts).
11 0SCO Oscillator output.

12 OSCI Oscillator input.

The UM91531 contains an oscillator circuit with the necessary parasitic capacitance and
feedback resistor on chip, making it necessary to connect only a standard 3.58 MHz TV crystal
across the OSCI and OSCO terminals to implement the oscillator function. An external clock
input can be applied to the OSCI pin directly. The oscillator is enabled when the CE input is low.

13 CE Chip enable input.
This input controls the onset of oscillation and serves as the master reset for this device.

14 ACK Acknowledge output.

This pin provides an acknowledge signal to the microcomputer. This output is high when the
device is ready to dial out the next digit; it falls low immediately after the rising edge of the
latch signal.

15 TONE DTMF signal output.

This pin consists of an NPN transistor output, with the collector connected to Vpp. This pin
is also connected to the emitter output. The internally generated DTMF signal is delivered
to the base of the NPN transistor and is amplified as the transistor connected in common
collector or darlington output forms. DTMF signaling output time is 70 ms and the
interdigit interval is 70 ms. Typical output impedance of the DTMF signal is 1.25 Kohm, and
the hgg of the NPN transistor is at least 30 at Ic = 3 mA.
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Functional Description

Input Data vs. Output Signal
Paralle| binary signals on Do — D3 pins are input from microcomputer. Output signal vs. input data is shown in table 1:

UM91531

D3 D2 D1 DO DTMF Signaling PULSE Signal (O/P Pulse No.)
0 0 0 0 0 10
0 0 0 1 1 1
0 0 1 0 2 2
0 0 1 1 3 3
0 1 0 0 4 4
0 1 0 1 5 5
0 1 1 0 6 6
0 1 1 1 7 7
i 0 0 0 8 8
1 0 0 1 9 9
1 0 1 0 * 10
1 0 1 1 # 1 -
L
19
1 1 0 0 A 12 a8
v
1 1 0 1 B 13 2
@
1 1 1 0 C 14
1 1 1 1 ) D Forbidden input
Table 1.

Input Data vs. Output Signal in Test Mode

The UM91531 provides a high speed pulse/tone output for testing consideration. If the M/B input changes state after the UM91531
is enabled, the test mode is initiated and the device will remain in test mode unless disabled. Table 2 shows input data vs. output
signal in pulse/tone test mode.

D3, D2, D1, DO Tone O/P Frequencies and Test Mode Puls:nod/_?;;ﬁzgzcies
Input In Hex Code — —
Tone Pin O/P DP Pin O/P DP Pin O/P
0 948.0 1,331.7x8 10 x 48
1 699.1 1,215.9x 8 1x48
2 1,331.7 699.1 x 8 2x48
3 14179 699.1 x 8 3x48
4 1.215.9 766.2 x 8 4 x 48
5 1,331.7 766.2 x 8 5 x 48
6 766.2 1,471.9x8 6 x 48




UM91531

D3, D2, D1, DO Tone O/P Frequencies and Test Mode Puls:nod/_?ei:::z:r;cies
Input In Hex Code p— —
Tone Pin O/P DP Pin O/P DP Pin O/P

7 847.4 1,2159x 8 7 x 48
8 1,331.7 847.4x 8 8 x 48
9 14719 847.4 x 8 9 x 48
A 1.216.9 948.0 x 8 10 x 48
B 1,4719 948.0x 8 11 x 48
C 1,645.0 699.1 x 8 12 x 48
D 1,645.0 766.2 x 8 13 x 48
E 1,645.0 8474 x8 14 x 48
F 1,645.0 948.0x 8 0

Note: Tone Pin O/P in sine wave, DP Pin O/P in

1/48 at pulse test mode.

Table 2.

N-Channel Open Drain Output

DTMF Generator

(mmmmm oo -

N-SWITCH

square ware. The normal timing is reduced to 1/8 at tone test mode and

Vobp

PULL-HIGH RESISTOR

OUTPUT

The DTMF signal is produced from the tone frequency generator circuit with an NPN transistor-emitter-follower output buffer (Figure
1). The digitally synthesized sinewave has a 7-level, 16 segment (1.1V + 1.3V) reference voltage (Figure 2). The DTMF's total
harmonic distortion is 5% maximum. Total harmonic distortion (THD) vs. operating voltage and DTMF output vs. operating voltage

is shown in Figures 3 and 4.

JOHNSON COUNTER

BUFFER

VREF

BUFFER

JOHNSON COUNTER

-K——-I<
)
Q

Figure 1
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(1) R1 Single Tone (2) C1 Single Tone (3) DTMF
Figure 2. Waveforms
THD (Total Harmonic Distortion) @ 500Hz ~3400Hz Amplitude (R1)
(D)
dBm
— 1.0
0 0.9 -
-10 4 0.8
-20 0.7
- 40 0.5
- 50 0.4 4
T T T T T T T T T T T T
1 2 3 4 5 6 Vv 1 2 3 4 5 6 Vv
Operating Voltage Operating Voltage
DTMF Signal THD VS. Operating Voltage DTMF Output Amplitude VS. Operating Voltage

Timing Diagram

Figure 3.
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Figure 4.

ACK — _J—

fi

DO~D3 — YL //////’/// I
1
: I |
TP — : : . !
| 1
: . |
LATCH — : :
| ' {
! I
— | ! |
DP — — - t :
i Ismis] | i '
| | ! 1
1t . : |
TONE — Tppp — &— i ! :
1 |
1

— 0
TTPDP —»l e i
ba-TMFD—S=TTipp

4-9

-
L
il
[a]

v

>
X
v




&

Test Circuits

UM91531

(A)
A
oscl Voo  CE
0SCo
TP Vss wm/B
-
(B)
Fm-'
LATCH —————{  0SCI VDD
0SCO
DATA INPUT PULSE o/P 0SCILLOSCOPE
——
TONE O/P SPECTRUM ANALYZER
TP Vss miB TE
(C)

rm-l
LATCH oscl Vbp
0SCO o/P

DATA INPUT >

TP Vss m/B TE

L[]

®

™A
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UM9203/04

DTMF Receiver

Features

® Single 5-volt power supply.

u Detects either 12 (UM9203) or 16
standard DTMF digits.

® Output in either 4-bit hexadecimal code (UM9203/04)
or 2-o0f-8 binary code (UM9203)

(UM9203/04)

General Description

The UM9O203/04 are single chip monolithic CMOS re-
ceivers designed to detect either 12 or 16 standard Dual
Tone Multi-Frequency (DTMF) digits. The UM9203/04
includes a preprocessor, band split filters, zero crossing
detectors, bandpass filters, peak-to-peak detectors and
digital control circuits. No front-end pre-filtering is need-
ed; the only external components required are a 3.579545

Pin Configurations

D1 [ ~ 18 [ ]D2
HEX/B28 [ ]2 17 ]o4a
EN[]3 16 D8
IN1633[_}4 15 [ ] CLRDV
Ve []s uma203 14 Jov
ED[]6 13 ]ATB
NC )7 12 ] XIN
XEN [J8 11 ] xout
ANALOG IN I: 9 10]_] GND

TMF receiver in a single 18-pin (UM9203) or
14-pin (UM9204) plastic DIP package.

B Tristate outputs.

® Early detect output (UM9203 only).

® Excellent speech immunity.

» ull

The UM9203/04 is
(UM9203) or 14-pin

and a bias resistor.
a standard 18-pin

MHz crystal
packaged in

. (UM9204), plastic DIP and requires only a single voltage

supply. The UM9203/04 provides tristate data outputs
in either 4-bit hexadecimal code (UM9203/04) or 2-of-8

! binary code (UM9203) and can be easily interfaced with a

standard CMOS digital system.

D2 1 UM jD4

D1 |2 13 []os
eEN[]3 2 Mov

Ve[| 4UM9204 11 [T]ATB

NI 10 IMxIN

XEN[ ] 6 9 [ Jxout
ANALOG IN[] 7 8 [TJoND

©
]
&
T
&
L
]
£
a
o
T
©

o
T
3
°
o
4
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UM9203/04

UM9203 Block Diagram

Low Low PEAK- 2 ) HEX/B28
GROUP _@. Grour || TO-
FILTER BANDPASS PEAK
FILTER DETECTOR
PRE. ZERO TIMING 4 ) iN1633
Al CROSSING
NALO& 9)‘ PROCESSOR DETECTORS AND
! DECODING
ED
HIGH HIGH PEAK- 6
. Group | | TO-
GROU BANDPASS PEAK
FILTER FILTER DETECTOR
15 ) CLRDV
ATB &
14) pv
F.F
XIN
DIVIDE-
Bv.8 sysTem || outeut )1
XOUT CIRCUIT CLOCK | |reGisTER
[ 18) D2
XEN POWER j 17 ) D4
REGULATOR
16 ) 08
NC GND VP EN
UM9204 Block Diagram
Low Low PEAK-
GROUP crouwp || ToO-
FILTER BANDPASS PEAK
FILTER DETECTOR
ZERO TIMING
PRE- CROSSING AND
ANALO@ PROCESSOR DETECTORS
DECODING
HIGH PEAK- )
HIGH
GROUP Growr | | o
BANDPASS PEAK 12 )pv
FILTER
FILTER DETECTOR
ATB P
XIN
DIVIDE- SYSTEM 2 )01
8Y-8 cLock ouTPUT
xout CIRCUIT REGISTER
1 )02
XEN POWER 14 ) D4
REGULATOR
13) D8
O—CC :
NC GND VP EN
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UM9203/04
Pin Description
Pin
Symbol | Description
UM9203 | UM9204
1 2 D1 Data outputs.

18 1 D2 These digital outputs provide codes (in UM9203 the code format can be pro-

17 14 D4 grammed by the HEX/B28 pin) corresponding to detected digits. These out-

16 13 D8 puts become valid after a tone pair has been detected and are cleared when

a valid pause has been timed.

2 — HEX/B28 Digital output format control.

When this pin is pulled high, the UM9203's output is given in hexadecimal
code. When input is low, output is in 2-0f-8 binary code. Output codes are
shown in Table 1.

3 3 EN Output enable.

When EN is pulled high, the data outputs are in the CMOS push-pull state
and represent the contents of the register. When EN is low, the data outputs
are forced to the high-impedance state.

4 — IN1633 DTMEF signal control.
""" When this pin is pulled high, detection of tone pairs containing the 1633 Hz
component is inhibited. To detect all 16 standard digits this pin must be

pulled low.
5 4 Vp Positive power supply connection.
6 - ED Early signal detection output.

ED goes to high when the UM9203 begins to detect a DTMF tone pair and
falls to low when a pause is detected. While the data outputs will definitely

°
]

be valid when DV is high, they will not necessarily be valid when ED is high. gz
3
Thus the ED output can be used to determine if signals are reaching the DTMF § 3
F
receiver. £ *
&
7 5 NC Not connected.
This pin has no internal connection and may be left floating or connected
to GND.
8 6 XEN Crystal oscillator enable.

Pulling XEN high will enable the crystal oscillator.

9 7 ANALOG IN DTMF input.

This pin is internally biased so that the input signal may be AC coupled.
This input may also be DC coupled as long as voltage does not exceed that
of the positive power supply. Proper input coupling is illustrated in Figure 1.

10 8 GND Negative power supply connection.
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Pin Description (Continued)

Pin
Symbol Description
UM9203 ( UM9204
12 10 XIN Crystal connections.
11 9 XOouT The XIN and XOUT pins are the input and output of an on-chip inverter.

A complete oscillator circuit is formed by connecting a 3.579545 MHz color-
burst crystal and a 1M resistor between XIN and XOUT.

13 1 ATB Auxiliary time base In/Output.

When XEN is pulled high, this pin can be used to provide a clock frequency
time base for up to ten other UMS203/04s. When XIN is pulled high and
XEN low, this pin acts as an auxiliary time base input. (Auxiliary input must
equal 3.579545 MHz divided by 8 for the UM9203/04 to meet specifications.)

14 12 DV Valid data indication output.

DV goes high after a valid tone pair has been detected at Analog In and de-
coded at the data outputs. DV remains high until a valid pause is detected
or the CLRDV input is raised high, whichever occurs first. .

15 - CLRDV DV clear.
When CLRDV is pulled high, DV is reset to the low state.

Low Group High Group

Digit Hexadecimal Binary Coded 2 of 8 Frequency Frequency
D8 D4 D2 D1 D8 D4 D2 D1 (Hz) (Hz)
1 0 0 0 1 0 0 0 0 697 1209
2 0 0 1 0 0 0 0 1 697 1336
3 0 0 1 1 0 0 1 0 697 1477
4 0 1 0 0 0 1 0 0 770 1209
5 0 1 0 1 0 1 0 1 770 1336
6 0 1 1 0 0 1 1 0 770 1477
7 0 1 1 1 1 0 0 0 852 1209
8 1 0 0 0 1 0 0 1 852 1336
9 1 0 0 1 1 0 1 0 852 1477
0 1 0 1 0 1 1 0 1 941 1336
* 1 0 1 1 1 1 0 0 941 1209
# 1 1 .0 0 1 1 1 0 941 1477
A 1 1 0 1 0 0 1 1 697 1633
B 1 1 1 0 0 1 1 1 770 1633
C 1 1 1 1 1 0 1 1 852 1633
D 0 0 0 0 1 1 1 1 941 1633

Table 1. DTMF Signal Output Codes
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Functional Description

The general operation of the UM9203/04 is described as
follows:

Preprocessor

A 60 Hz reject filter and a pre-emphasis amplifier are in-
cluded in the preprocessor. An input protection circuit
has been placed in front of the preprocessor to prevent
the chip input from damage due to high voltage. The func-
tion of the preprocessor is to emphasize the high frequency
components of the input signal in order to compensate
for signal loss due to transmission through the telephone
lines.

Band Split Filters

The band split filters consist of two high order band rejection
filters. The output signals of the band split filters are split
into high and low frequency groups. The separated tones
are then put through gain stages and sent to the zero-crossing
detectors.

Zero-Crossing Detectors

Signals emerging from the band-split filters are converted
into square waves in the zero-crossing detectors. The square
waves are then sent through four bandpass filters each for
both the high and low frequency groups. |f the original
DTMF input signals are not pure tones, then the converted
square wave outputs will have variable periods.

Timinag Diaaram
Timing Liagram

Bandpass Filters

The eight bandpass filters are divided into two groups,
corresponding to the high and low frequency groups, and
are used to detect input signals corresponding to one of
the eight different standard frequencies used in DTMF
signaling systems. When an input signal falls inside one
of these frequency bands, the corresponding bandpass
filter will go to high, allowing it to be detected by the
peak-to-peak detectors.

Peak-to-Peak Detectors

The output of each bandpass filter is monitored using the
multiplex method. In each of the two tone groups, only
one bandpass filter at a time will go to high and remain
in the high state long enough to be considered valid; valid
high-level outputs will then be detected by the peak-to-
peak detectors.

Timing and Decoding

The outputs of the peak-to-peak detectors are decoded
into either 4-bit hexadecimal code (UM9203/04) or 2-of
-8 binary code (UM9203). The ED (Early Detection,
UMO203) pin can be used to indicate the presence of
a signal input; ED will go to high within 20 msec after
a DTMF input is detected. Within 46 msec of reception
of a DTMF signal the DV pin should go to high as well,
indicating that valid data has been received. When an
input signal is no longer present, ED and DV will both
drop to low within 18 and 50 msec respectively.-DV can
also be reset to low by pulling CLRDV to high.

o T
DT'\TIE TONE BURST |TONEBURST I
D1,D2 l l I
D4, D8
TDVH-’I l& —>| <—TDVF
bv DELAY TIME
_’l }‘_< 1 isec
CLRDV l I
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UM9203/04

Absolute Maximum Ratings *

DC Supply Voltage (Vp) ... ... .. ... 7.0V
Analog In Voltage . . .. ....... Vp — 10V to Vp + 0.5V

Input Voltage (any pin except Analog In)
....................... —0.5V to Vp + 0.5V
DC Current Into Any Input . ... —10.0 mA to +10.0 mA

Operating Temperature (Tgp) « .. .o ... ... 0°C to 70°C
Storage Temperature (Tgrg) . - . - - . . . —55°C to0 +150°C
Power Dissipation . . .. .. e 880 mW
Lead Temperature (soldering 10sec) .......... 256°C

DC Electrical Characteristics

*Comments

Stresses above those listed under “‘Absolute Maximum
Ratings’” may cause permanent damage to the device.
These are stress ratings only. Functional operation of

- this device at these or any other conditions above those

indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

(Vp =5.0V, Vgg =0V, Fosc = 3.5679545 MHz, Top = 25°C, unless otherwise specified)

Parameter Symbol Min. Typ. Max. Units Conditions
High-Level Input Voltage ViH 0.7Vp - Vp \Y
Low-Level input Voltage ViL 0 - 0.3Vp \
High-Level Output Voltage
v —0. _
(Except XOUT Pin) OH Vp —05 Vp \Y, 200uA Load
Low-Level Output Voltage
V, —_
(Except XOUT Pin) oL 0 05 v 400uA Load
Operating Voltage Vop 45 5.0 55 \%
Supply Current lop 10 16 mA
AC Electrical Characteristics
(Vp =5.0V, VSS =0V, FOSC = 3.579545 MHz, Top = 25°C, unless otherwise specified)
Parameter Symboi Min. Typ. Viax. Unit Conditions Test Ckt.
Frequency Deviation + MITEL tape #7291 )
+1.582Hz | % of f Fig.
Accept Limit 2Hz | % of fo (See Note 1) io. 8
Frequency Deviation . o MITEL tape #7291 )
+3. Fig.
Reject Limit 35 %0ffo | See Note 1) 0. 8
Amplitude for Detection —-32 -2 dBm MITEL tape #7291 Fig. 8
Minimum Accept Twist -10 10 dB MITEL tape #7291 Fig. 8
Noise Tolerance —-12 dB MITEL tape #7291 Fig. 8
60 Hz Tolerance 0.8 Vims
Power Supply Noise 10 mVp_p
Talk-off } 4 hits MITEL tape #7291 Fig. 8
100K
Input Impedance ZiN 115pF
Note 1:  If dial tone frequency deviation is less than £(1.5)% of fo, the receiver will work very well. If dial tone frequency

deviation is larger than %(1.5)% and less than *(3.5)% of fq, it is possible to find errors on the data output. If

dial tone frequency deviation is larger than £(3.5)% of fq, then the receiver will not work .
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UM9203/04
Switching Characteristics
(Vp =B.0V, Vgg = OV, Fugc = 3.579545 MHz, Tp = 25°C, unless otherwise specified)
Parameter Symbol Min. Typ. Max. Unit Conditions Test Ckt.
Tone Time  for detect Ton 40 — — ms MITEL tape #7291 Fig. 8
for reject Ton - — 20 ms
Pause Time  for détect Torr 40 — - ms MITEL tape #7291 Fig.8
for reject Torr - - 20 ms
Detect Time Tp 25 — 46 ms
Release Time TR 25 - 50 ms
Data Setup Time Tsy 7 — — us
Data Hold Time Th 7 9 10 us
DV Clear Time TeL - 160 250 ns
CLRDV Pulse Width Tew 200 — - ns
ED Detect Time Tep 7 — 20 ms
ED Release Time TeR 2 - 18 ms
Output Enable Time
C_=50pF, R, = 1KQ Ten 200 300 ns
Output Disable Time
T - 2
C,_ =36pF, R =500 ois 150 ] 200 | ns
Output Rise Time
C_ =50 pF TRrISE - 200 300 ns
(e} Fal g
utput Fall Time =
C, =50 pF TeaLL - 160 250 ns R
g3
S 2
Note: R and C, are parallel impedances taken to GND § &
K
VP UM9203/04 VP UM9203/04
Vin < Vp Vin > Vp
9/7 |.___._> —————{ 9/7 h‘O_F’
ANALOG IN >100k 1OPF 0.01uF >q00k P
ANALOG IN i
GND GND
(a) (b)

Figure 1. Input Signal Coupling
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Applications

DTMF receivers have a variety of applications, including
use in PBXs, toll call restrictors, answering machines with
remote control, credit card verification and inquiry systems,
and other automation and remote control systems. Due to
their high noise immunity, DTMF signals constitute a
communication method with a very low error rate, and
are utilized as data carriers in a variety of communication
systems.

Single-Chip DTMF signal generators and receivers greatly
simplify the implementation of a DTMF communication
system. A typical DTMF communication system application
is shown in Figure 2. In addition, several application circuits
are described below:

Telephone Line Input Interfaces

Three suggested types of input circuits for interfacing the
UM9203/04 to telephone lines are illustrated in Figures 3,
4,and 5.

Input Circuit with Dial Tone Reject Filter

The dial tone reject filter shown in Figure 6 is an elliptic
highpass filter. It is a second-order RC-active filter with
two operational amplifiers. The filter is designed with cutoff
frequency 460 Hz and provides a minimum of 18 dB re-
jection at 330 Hz and 440 Hz. Hence, this filter improves

DATA STATION A

DATA STATION B

dial tone tolerance at least 18 dB for a DTMF decoding
system, where dial tone tolerance is defined as the total
power of precise dial tone (350 Hz and 440 Hz as equal
amplitudes) relative to the lowest amplitude tone in a valid
tone pair. The operational amplifiers could be UA741,
LM1458 or equivalents. The component tolerance in the
filter is 1% for resistors and 5% for capacitors.

Microcomputer or Microprocessor Interfaces

The UM9203 can be connected directly to a microprocessor
or single-chip microcomputer such as the 8048 or 8051.
In Figure 7a, the data outputs of the UM9203 are connected
to the 1/0 ports of the microcontroller in such a way that
the EN pin on the UM9203 will remain in a constant high
state. In Figure 7b, the UM9203 data outputs share the
same data bus as the microcontroller. Thus the UM9203
EN pin must be controlled by the microcontroller in order
to differentiate DTMF data from other data sources that
will be using the same data bus. In this case, when the
output signal P27 of the microcontroller is pulled high,
the microcontroller 8048 will read the UM9203 output
data, when P27 is set to low, the microcontroller 8048
will read data from. other sources. In order to prevent
the microcontroller from being reset during the execution
of an interrupt service routine, the UM9203 DV pin can be
reset to low state by pulling CLRDV to high.

DATA STATION C

DEVICE DEVICE DEVICE .
NSOR SENSOR SENSOR
CONTROLLER SENSO CONTROLLER CONTROLLER
[} [] [} L] [} []
l DATA CONVERTER ] l DATA CONVERTER I I DATA CONVERTER I
[} (] [} (] [) (]

DTMF DTMF DTMF DTMF DTMF DTMF
RECEIVER GENERATOR RECEIVER GENERATOR RECEIVER GENERATOR
A ] A [] [} ¥
I TRANSCEIVER —l L TRANSCEIVER ] [ TRANSCEIVER l

I TRANSCEIVER l
y )

DTMF DTMF
RECEIVER GENERATOR
(] [}

[ DATA PROCESSOR ]

Figure 2.

DTMF Data Communication System

5-10
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Applications Circuits

Vp
390K
AP\ S—
0.0014F vp
o—o }—”3@{ = UM9203/04
DTMF K \l\
SIGNAL 390K . ANALOG IN
|NE VN
0.0014F 1 oD
390K 390K _L
1/2 Vp =

Figure 3. Line input circuit (A)

DTMF

]

UM9203/04

ANALOG IN
GND

1

e P

1

Figure 5. Line input circuit (C)

Vp
0.14F /630V UM9203/04
0_‘—| ANALOG IN
DTMF 64K /1W 20V
SIGNAL
IN 39v GND
1
o7 X

0.0224F

DTMF
SIGNAL
IN

Vp

UM9203/04

ANALOG IN

[2]

Figure 6. Dial tone reject filter

+5V
+5V \/l
.
ve EN
ANALOG DV 1 D(,& /INT
o—— 1IN

DTMF CLRDV P10 8048
SIGNAL UM9203 D8 P27
IN o—‘ o4 p2s
D2 P25

D1 P24 GND

.1'

DTMF
SIGNAL
IN

;|||—

Figure 7(a). Interface with microprocessor

+5V
+BV |
l V+
v
P EN f /RD
ANALOG ~ CLRDV P27
IN
DV % /INT
UM9203 D8 De3 8048
D4 DB2
D2 DB1
D1 DBO GND

.“}_

Figure 7(b).

D3 D2 D1DO
FROM OTHER DATA SOURCES

Interface with microprocessor
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Test Circuit

The test circuit for the UM9203/04 is shown in Figure 8.
The Mitel CM7291 Tone Receiver Cassette should be used
to evaluate the UM9203/04. Other testing equipment should
include a digital countet, an AC voltmeter, a cassette tape
player, and a small amplifier for adjusting the level of the
tone at the receiver input. The CM7291 tape contains a
series of tests consisting of recorded tone bursts with the

parameters varied in a number of ways. Tests are performed
by sending the tone bursts to the receiver and counting
the number of bursts to which the receiver responds. Results
from these tests provide a direct indication of the receiver’s
performance.

AC
VOLTMETER o1
D2
CASSETTE AMPLIFIER UM8203/04 FREQUENCY
RECOR ADJUST RECEIVER £ COUNTER
CORDER FOR 2Vrms o8

Figure 8 UM9203/04 Test Circuit
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PRELIMINARY

UM93510 A/B/C

Speech Recording and
Reproduction IC(with SRAM)

Features

® Uses ADM algorithm to process voice data
Uses three sampling rates (16K, 22K, 32K) selected
by single pin (SRS)

® Useful in applications such as: answering machines,
announcing phones and toys

® Metal mask option for answering machine or announce
phone selection

® Data can be stored on SRAM or ROM:
— Two 256K SRAMs for 32K sample rate

General Description

The UM93510 A/B/C is a speech recording and reproduc-

tion chip. It stores voice data on external 266K SRAMs.

The primary use for the UM93510 A/B/C is in answering

Pin Configurations

N
>
R e
T <00
nnonnnonnnnnnn
36 25
24
REC — ———— D6
SRS ——— —— D5
PLAY1 ——— [———— D4
0SCO —— ———1 D3
OSCl — ——— GND1
KTO — —— D2
CE UM93510AF/BF ——— D1
TEST ——— ———1 D0
CTL — —\0)
BUSY —————— ——— A1
GND2 ——— ——— A2
MICOUT — ——— A3
48 13
1 12
~N NS OOt
§§§§§2>82<<<<
S>at
w

— One 256K SRAM for 22K or 16K sample rate

— One 256K SRAM and one 256K ROM for toy
applications

Activating the CE pin stops recording

On-chip amplifier for sound recording

On-chip band-pass filter for reproducing sound

On-chip oscillation circuit for 3.579545 MHz ceramic

oscillator

45V power supply using three 1.5V batteries

® Available in 48 pin flat package or in chip form

machines or announcing phones. It can also be used for
toys. The 256K ROM should be partitioned into four
parts for toy applications.

36 25

REC ———— — D4
SRS — [———— D3
0SCO ——— [——— GND1
0SCl —— ——— D2
TEST UM93510CF e—1
BUSY — ———1 DO
GND2 ——] ———— A0
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Pad Configuration
¥ s0 g
2 T2 B o =Y 5
PE P YT >3 288
PLAy2 | (0 (39 8 37 ) B8) 34 (3] G2) G7) B0 @) @@ @3 | D7
REC | [ D6
SRS | @ [25 | P5
PLAY1 | i3 [24] | D4
0SCO | @ 23 | o3
oscl | s 22 | GND1
KTO | g 11 | D2
UM93510 AH/BH
CE| @ 29 | o1
TEST | @) DO
CTL | fag g | A0
BUSY | &g ol a1
GND2 | fg | A2
MICOUT | 2 15 | A3
MON T EHENEEIDEE DD EE @] A
- - N o © v
B5522355 85X
o =
> g w e Ll >
w
Block Diagram
TOY1
1
BUSY KTO SRS REC PLAY1 PLAY2 TOY4 MICIN  MICOUT ADI VREF GND2
R O A I N A e —0—0 ]
o NI L 4L ] |
CE
=5 Control Circuit and Microphone ADM Analyzer/ Vi
_C__SZ Timing Generator Amplifier ) Synthesizer Circuit bb
CS1 :
TEST \ /|\ u
RIW
ocsi -
. Control Circuit and N D/A Converter
0CSOo Oscillator Timing Generator 7 and Output Buffer DAO
- FILIN
Timing Counter/ Data Band-Pass
Address Register Register Filter
X )
AO~A14 DO~D7
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Pin and Pad Description

Pin ' Symbol Pad Description
AB | C v AH/BH P
1 47 MICIN 1 The inverting input terminal of the built-in microphone operational
(1/P) amplifier.
2 48 VRer 2 The bias voltage terminal of the built-in analog circuit. This pin is pulled
(O/P) to GND at standby state.
3 1 FILOUT 3 The output pin of the built-in bandpass filter. The DC bias voltage of
(O/P) this pin is equal to 1/2 Vpp in playing mode and is pulled to GND in
standby state.
4 2 FILIN 4 The input terminal of the built-in bandpass filter for reproducing.
(1/P)
5 3 DAO 5 The voice output terminal of the voice synthesizing circuit. Output signals
(O/P) have been biased to 1/2 Vpp- This pin is pulled to GND at standby
state.
6 4 ADI 6 The voice input terminal of the voice analysis circuit. Input signal must
(1/P) have been biased to 1/2 Vpp.
7 7 Vbp 9 Positive power supply.
32 32 (1/P) 34
8 8 AO-A14 10 The address bus output pins.
¢ ¢ (O/P) t
16 16 18
28 28 30
l ! ¢
31 31 33
33 33 35
34 34 36
17 17 DO-D7 19 The data bus input/output pins.
18 18 (1/0) 20 )
19 19 21
21 21 23
t l 4
25 25 27
20 20 GND1 22 Digital circuit ground pin.
(1/P)
26 26 CS1,CSs2 28 The chip selector output pins for 266 K SRAM1 and SRAM2 (or ROM).
27 27 (O/P) 29 If toy play is used, it is always to active CS2.
35 36 RW 38 The read, write control output pin for SRAM.
(0/P)
36 38 PLAY2 40 The PLAYZ2 input pin is triggered manually. It is pulled low internally.
(1/P)
37 39 REC 41 Record input trigger pin. Whenever this pin is triggered, the chip stops
(1/P) automatically under two conditions: (1) The SRAM memory is full
(2) the CE pin has been pulled low. In the second case, the time for
BUSY from HIGH to LOW is 0-1 second. (counts from the moment
when the CE pin is switched to LOW) The delay time is not known,
but depends on the current address. It is pulled low internally.
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UM93510A/B/C

Pin and Pad Description (Continued)

Pin Pad
Symbol Description
A/B C AH/BH
38 40 SRS 42 Sample rate selector pin for ADM algorithm. There are three different
(1/P) sample rates: 16 KHz, 22 KHz and 32 KHz. The relationship between
SRS and sample rate is:
SRS Sample Rate
high 32 KHz
low 22 KHz
open 16 KHz
39 NA PLAVY1 43 The PLAY1 input pin is triggered by the ringing of the telephone. While
(1/P) high normally, it is pulled low when triggered. After the pin is triggered,
the chip starts processing data after a delay of about 12 seconds for
22 KHz sample rate and 12.5 seconds for the 32 KHz sample rate and
16 KHz sample rates. If the ring time is less than 7.5 seconds, the trigger
will not be successful and the chip will automatically enter the standby
state. If the ring time is longer than 7.5 seconds but shorter than 12.5
seconds (or 12.0 seconds when the sample rate is 22 KHz), triggering
will be successful and the chip will start to work. When this pin is pulled
to GND, the current sourcing to GND is 20 uA {max.) at Vpp = 4.5V.
40 41 OSCI, OSCO 44 3.579545 MHz ceramic oscillator connecting pins.
1 42 (I/P, O/P) 45
42 NA KTO 46 Key tone output pin. When the REC, PLAY2 pins are triggered or after
(O/P) BUSY pin from high to iow (oniy in UM33510A/B & Chip form), this pin
will send out a key tone. Duration and frequency are:
Sample Tone Tone
rate frequency duration
32 KHz 500 Hz 112 ms
22 KHz 688 Hz 163 ms
16 KHz 500 Hz 224 ms
This pin is always pulled low, except during key tone period.
42 NA CE 47 The chip enable input control pin. If CE is enabled. i. e., it can normally
(1/P) operate as described in the specification. If CE is low, it remains in a
standby state, no matter which pin is triggered. |f the CE pin is pulled
low while operating, it enters the standby state immediately. It is in-
ternally pulled high. When this pin is switched to GND, the current sourc-
ing to GND through this pin is 20 A (max.) at Vpp =4.5V.
44 43 TEST 48 Test input pin for testing mode. It is internally pulled low.
(1/P)
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Pin and Pad Description (Continued)

Pin Pad .
Symbol Description
A/B C AH/BH
45 NA CTL 49 Provides output control to the telephone set. It is high only in PLAY1
(O/P) Operation.
46 a4 BUSY 50 QOutput signal to indicate the chip is busy processing data. BUSY is high
(O/P) when the chip is active.
47 45 GND2 51 Analog and some digital circuit ground pin.
(1/P)
48 46 MICOUT 52 The output terminal of the built-in microphone operational amplifier.
(O/P) Output signal has been biased to 1/2 Vpn and can be directly connected
to ADI terminal. This pin can not have DC path to GND in standby
state, or it will have DC power dissipation.
NA 5 TOY1 7 This pin is only available for TOY applications. (i. e. UM93510C). When
(1/P) triggered, this pin will cause the first quarter of the data on the 256K
ROM to be played. It is pulled low internally.
NA 6 TOY2 8 This pin is only available for TOY applications. (i. e. UM93510C). When
(1/P) triggered, this pin will cause the second quarter of the data on the 266K
ROM to be played. It is pulled low internally.
NA 35 TOY3 37 This pin is only available for TOY applications. (i. e. UM93510C). When
(1/P) triggered, this pin will cause the third quarter of the data on the 266K
ROM to be played. It is pulled low internally.
NA 37 TOY4 39 This pin is only available for TOY applications. (i. e. UM93510C). When
(1/P) triggered, this pin will cause the last quarter of the data on the 266K
ROM to be played. It is pulled low internally.
Notes: 1. The debounce time for all input control trigger pins is 23 ms for all sample rates.
2. The chip can not accept a new input trigger signal if any control pin has already been triggered. No new trigger
signals can be accepted until the chip enters the standby state.
3. When the chip is used in an announce phone or an answering machine:
a. If the sample rate is 32 KHz, two SRAMs are required to store the data. One SRAM can be used, but
will only store eight seconds of data, then wait another eight seconds before stopping.
b. If the sample rate is 16 KHz or 22 KHz, only one SRAM needs to be connected to CS1. It will not activate
CS2.
4. When the chip is used in toy applications, the 32 KHz sample rate is not used to synthesize speech. One SRAM
chip can be connected to CS1 or one ROM chip to CS2, or one SRAM chip to CS1 and one ROM chip to CS2.
5. NA: Not available
6. The difference between the UM93510 A and B is the CTL and KTO output timings shown in Timing Waveform(3).
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UM93510A/B/C

Functional Description:

The UM93510 A/B/C is a voice processing and reprodué-
ing chip which can be used in both answering machine
and toy applications. The input voice signals are processed
into digital signals using the ADM (Adaptive Delta Modula-
tion) algorithm. The digital data will be reproduced into
analog voice signals when proper trigger conditions occur.

(a) UM93510 A/B

This chip can go into play mode by connecting the PLAY 2
pin to logical 1 level for a period more than 23 ms de-
bounce time or by connecting the PLAY 1 pin to alogical
O level for more than 7.5 sec. For answering machine
or announce phone applications PLAY 1 is normally
connected to a ringer detect circuit.

The UM93510A will go into standby mode after
the stored data is played while the UM93510B
will enable the recorder for about 36 sec. The
differences between A and B versions is shown
in Timing Waveform (3).

(b) UM93510C

This chip can be triggered into play mode by either con-
necting PLAY 2 to logical 1 or connecting one of the

TOY1, TOY2, TOY3, TOY4 to logical 1 level. The de-
bounce time of the above pins is 23 ms.

Note:

The sample rate of 32K Hz, 22K Hz, 16K Hz can be select-
ed by the SRS pin connecting to the HIGH, LOW, or

DC Electrical Characteristics

FLOATING condition respectively. When the 32K Hz
sample rate is selected two 266K SRAM should be used.

Absolute Maximum Ratings *

Power Supply Voltage . ............ —0.3V to +6.0V
Apply Voltage on Any Pin .. .... —0.6V to Vpp +0.5V
Maximum Power Dissipation (at 25°C) . . ... ...500 mW
Operating Temperature (Tgp) . . . . . . .. —20°C to +70°C

Storage Temperature (Tgrg) .. ... .. —55°C to +150°C

Recommended Operating Conditions

Supply Voltage (Vpp) ... ... ... ... L 45V to 5bbV
Input Voltage (V) . ................. 0V to Vpp
Output Voltage (Vg ) - ..o oo 0V to Vpp

*Comments

Stresses above those listed under ‘‘Absolute Maximum
Ratings’” may cause permanent damage to the device.
These are stress ratings only. Functional Operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

(Vpp =45V, Vgg =0V, Foge = 3.579545 MHz, Tp = 25°C, unless otherwise specified)

Parameter Symbol Min. Typ. Max. | Units Conditions
Operating voltage Vop 4.0 55 \Y
Supply Operating current lyg 40 mA Oscillator running, all outputs
unloaded
Oscillator not running, all
Standby Current | 2. !
vy Lu sb 0 KA outputs unloaded
Digital output sink current (1) ld011 05 mA Vo =08V
Digital output source current (1) ||d012| 05 mA Von = 24V
Resistor Load to get full
R I
swing of Analog output ALD 15 KQ Test circuit (2)
o Vil 0.8
Digital input voltage rating Vv
Vain 2.4
V, 08 | =05 mA
Digital output voltage rating dol \% ol
Vdoh 24 l4o12 = 0.6 MA
Analog output voltage rating Vaol 0.25 0.75 Vop R > 5KQ

Note: 1. Pins BUSY, CTL,CS1,CS2, RW, A0 — A14, DO — D7

2. Pins FILOUT, DAO, MICOUT

5-18




@UMB ’ UM93510 A/B/C

AC Electrical Characteristics
(Vpp =45V, Vgg =0V, Fogc =3,5679545 MHz, Tp = 25°C, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
Key debounce time Tkdb 23 mS
sample rate
16K 224
Key-in-tone duration Tkit 22K 163 mS
32K 112
sample rate
16K 500
Key-in-tone frequency Fkit 22K 688 Hz
32K 500
Period of announcement Tplay 256K or 512K 16 Sec
output memory maximum
sample rate
Trigger period of incoming Tring 16K 125
ringer signal 22K 12.0 Sec
32K 125
Recor.dmg period for answer Trec 36 Sec
machine
Time between ringer signals . Trs 4 Sec
Oscillator start up time Tstrart 50 mS

Timing Waveform
(1) Timing Waveform for TOY1, TOY2, TOY3, TOY4

TRIGGER
TOY1~TOY4

Tkdb + Tstart

BUSY ——l —l_—
DAO W

J
|‘Tkit | TPl ﬁ}

Tkit: Key tone output period 224 ms or 163 ms
Tplay: Play or announcement period, 64K memory



N
‘gé) UuMGcC UM93510A/B/C

(2) Timing Waveform for Recording and Reproducing (for UM93510A/B/C)

REC or I l

PLAY?2 —= =
Tkdb + Tstart

BUSY ——[ ]—
DAO (PLAY2) J"MWWMWWWNW—

OR ADI (REC)
“ l Tplay J
Tkit | |

Tkit: Key Tone output Period 224 ms or 163 msor 112 ms
Tplay: Play or Recording Period, maximum memory space: 256K or 512K
Note: The UM93510C, KTO pin is not available.

(3) Timing Diagram for Announcement-Recording (for UM93510A/B)

PLAY1
e Tring - - ,‘_ Tkit
— = Trs
KTO

M P T —]

[Ny
DAO

"
o

~
NOTE

Tring: Trigger period of incoming ringer signal, 12 sec

Tkit : Key tone output period 224 msor 163 ms or 112 ms

Tplay: Play or recording period, maximum memory space: 256K or 512K

Trec: Recording period for answering machine, 36 sec

NOTE: For announce phone, these states are replaced by standby state during this period.

i. e. the KTO signal always stays at low, and the CTL signal has the same waveform
as the BUSY signal.
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Application Circuits

ANNOUNCE PHONE APPLICATION (UM93510A)

AN
I W
— W
oN
HOOK HOOK SW
OFF HOOK -
3ov. L
1 = B KEY PAD
Vop1
UM91260
XMUTE 2TO 4WIRE
Speech —"r_
NETWORK
=
ON
HOOK
FFE HOOK FROMCTL
Voo2
Vop2 (FROM BATTERY)
Vop2 = Jeave € VP00 EXTERNAL
=] ReC K10 |—= circuIr
LE0 cTL
FROM CTL
BUSY
= PLAY1 SRS Vob2
! umeasioa
E3 m: FILIN = =
(73 MICIN
i—_— o MiC
A0 ~A14 MicouT] =
00 ~07 AD
RAW
0SCO OSCI GND1 VHE
li
200F 209
ANSWERING MACHINE APPLICATION (UM935108B)
S
=
v
3
v
€
S
KEY PAD <
RINGER Vop1 2‘
NETWORK UM91260 XOTE 270 4WIRE =
XMUTE Wi
SPEECH L
NETWORK =

FF HOOK FROM CTL
Vbo2
(FROM BATTERY)

cE v,
E—__ PLAY2 002 out EXTERNAL
.

—] REC KTO}—=| ClrRCUIT

TO TAPE RE. Sl FROM CTL
CODER POWER BUSY Vob2
7 . odsn=32x)

PLAY sRs |0 O (sR=22K)3 VDD2

0AO .

Voo2 L_twi UM935108 OgsR=16K) |
FILIN = =

LED —] CS2 MICIN
— MIC
AD ~A14 MICOUT| =

DO ~D7 ADI

AW
0SCO 0SCI GND1 Vgee

OD'J
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TOY APPLICATION

cs2 MICIN
] CsS1
MICOUT
ROM sram [&—] A0~A14 ADI oow
k| DO~D7 DAO
1 _ FILIN
R/W
FILOUT EXTERNAL
— = lgec UM93510C AMPLIFIER
—==1pLav2
== | tov1 GND2
== ltov2 o
i O FLOATING (SR=16K)
+—— —] TOV3 SRS
——=
{ TOv4 37 (SR=22K)
¢ Vob
MOTOR
BUSY
OSCl  OSCO GND1 VREE

o
20P h%‘*:i _—r A

Notes: FILOUT is %4Vpp ~ %Vpp analog signal. Its output maximum current, Imax, is about 0.2 mA.

REFERENCE CIRCUIT FOR EXTERNAL AMPLIFIER

Vpp =5V

4782

9103
100uF 4148 x 2 R, : 33K

—AN\——e KTO

—eo——A\/\——@ FiLOUT

Rt 1KS2
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UM93510A/B/C

Test Circuit (1)

FROM TELEPHONE LINE

RING Aj
e 0.941/250v

7.5K/2W
v \Y
4aN25 %

Test Circuit (2)

Ordering Information

Voo
CURRENT
METER
1 22k
woc N
MICIN MIC
™
MicouT
ADI ®
DAO 0.01
L .01
FILIN *
oo
Voo
cg UMB3510 A/B ¢ oyt EXTERNAL
10KQ
PLAY1 KTO f——1 AMPLIFIER —ll‘/‘
—_—  _lpiav2 l
e — 1
Vss2
LED ™ BUSY _0/)_1 (SR=32K)
cTL SRS OFLOATING (SR=16K}
— osci oj7 (SR=22K)
0f =
~ £
——+— osco TEST —0"0—T
ED $ 20p Vss1  VREF
% 0.1
———————— bl
1
I
|
! ANALOG OUTPUT PIN
} RaLD
INTERNAL BUFFER

Voo

Part No. Application Package Information
UMO3510AF Announcing phone 48-pin Flat pack
UM93510BF Answering machine 48-pin Flat pack
UM93510CF Toy Application 48-pin Flat pack
UMO3510AH Announcing phone & Toy Chip Form
UM93510BH Answering machine & Toy Chip Form
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PRELIMINARY

'X uUumo310

Cordless Telephone Controller

Features

® Two independent phase locked loop frequency syn-

thesizers for transmitting and receiving

10 channels selectable

Single frequency reference of 10.240 MHz
Operating voltage of 3.3 to 5.5 volts
On-chip 444 .4 bps FSK modem

Duplex data passage on pilot tone

General Description

The UM9310 is a cordless telephone controller suitable
for cordless telephone systems with automatic channel
searching. It includes two independent PLL frequency
synthesizers for the selection of communication channels.
Up to ten channels can be selected. The UM9310 has
a built-in modem which can be used to pass all control
and status monitoring signals, such as ringing and dialing
information between the handset unit and the

signal

Pin Configuration

] ia
320
7 €a
02AX 1
=N
“3 NI3A3
Z ey
J av
-1 9v
v
8v
- ev

25

36 Y
I
[IEIRSRINIRTR TN

UM9310F

REALTONE
XMUTE
PLLDIS

—) 0SCOUT
—— osce

or

On-chip 1K SRAM expansion interface
Microcontroller interface bus

On-chip DTMF generator

On-chip ringing tone output

On-chip key-in tone output

48-pin flat ;')ackage

a microcontroller.

Block Diagram

base unit. For maximum flexibility in telecommunica-
tion applications, UM9310 also includes built-in DTMF
tone, key-in tone, and ringing tone generators. All of
the UM9310’s operation can be controlled and monitored
by accessing its 16 internal registers through a 4-bit data
bus, which can be easily interfaced with a microprocessor

0sC1
0scouT

10 CHANNEL PLL
~——/| FOR BASE/HAND

osc.

—
7

GENERATOR
CIRCUIT

CLOCK TRANSMITTER

DRIVER

l«—} — Txvco
TXEN
TXPD

10 CHANNEL PLL
FOR BASE/HAND

1 TER
BUS/REGISTE RECEIVER VCO

ARBITRATOR

AXVCO
RXEN
AXPD

FSK

UM6104
K x4
RAM ADDRESS

FSKOUT

I XNRZ

& CONTROL

FREQUENCY

DISCRIMINATOR
OTMF LoGIC
GENERATOR
& CONTROL
LoGIC

SYNCHRONOUS
cLock
PLL

KEY IN TONE
CONTROL
LOGIC

AINGER P w—t—r]

AINGER N -]

RECEIVE
REGISTER &
CONTROL LOGIC

COUNTER &
RINGER CONTROY

LOGIC

COMPARATOR

FSKIN

FOOUT

EVEIN
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Pin Description

Pin No. Symbol 1/0 Description
1 TSCK | This pin is used for testing only and is internally pulled low.
2 RXEN 0 This pin functions as the receiver enable output. It follows the content

of bit 1 of register 11.

3 RESET | Chip reset. All registers are reset by this signal.

4 RXPD

O

Receiver VCO control pin. This pin sends a phase error detection signal
to the receiver VCO. The frequency of the receiver VCO is controlled
by the duty cycle of RXPD.

5 TXNRZ 0 Transmitter NRZ data is sent out through this pin.

6 FSKIN | The FSK signal is AC coupled to this input. The internal circuit of this
pin is a waveshaper that converts the input FSK signal to a square wave
which is sent to the frequency discriminator to determine the MARK

or SPACE.
7 Vop2 Positive power supply 2.
8 RXVCO | This input receives the receiver VCO frequency. The VCO signal is

sharpened by a waveshaper and divided by two to act as the receiver
PLL counter clock.

9 KiT 0] This is the KIT signal output. The KIT frequency is 1185 Hz.

10 CLKA (0] The frequency of this output is OSC/15 = 682.667 KHz. This output
remains low as long as the RESET pin is low.

1 CLKB e} The frequency of this output is OSC/3 = 3.413 MHz. This pin remains
low as long as the RESET pin is low. .

12 FDOUT (0] This pin is the frequency discriminator output. The FSK signal is con-
verted to a mark or space voltage level determined by the frequency of
FSK signal and output through this pin. This voltage is then filtered
and sent to the EYEIN input.

13 0SCB 0 Oscillator buffer output.

14 OSCouUT (0] This is the oscillator output. A 10.24 MHz crystal and two capacitors
should be connected between this pin and OSCIN to construct the
oscillator circuit.

15 OSCIN | Oscillator input.

16 OSCOFF | This pin acts as the oscillator control pin. When this pin is high, the
oscillator is disabled.

17 FSKOUT (0] This pin outputs the synthesized FSK signal. The synthesized waveform
is a 10-time segment, 4-step sinusoid, and the data (MARK or SPACE)
is controlled by TXNRZ.

18 : GND Signal ground.

19 TONE 0 This pin is the synthesized DTMF output. The row tone is a 20-time
segment, 9-step sinusoid, while the column tone is 16-segment, 7-step
sinusoid.
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Pin Description

Pin No. Symbol I/0 Description

20 SINGLE | This input controls the tone output. When this pin is low, a single tone
is sent out rather than a row/column pair DTMF tone. The single tone
produced for each key on the key pad is shown in the following:

1/R1 2/C2 3/R1
4/C1 5/R2 6/C3
7/R3 8/R3 9/R3
*/R4 0/R4 #/R4

21 RINGERP (0] This pin is the ringer signal output.

22 RINGERN 0O Ringer signal output. This pin is the inverse of RINGERP.

23 TXEN (0] This pin functions as the transmitter enable output. It follows the con-
tent of bit O of register 11.

24 TXPD (0] Transmitter VCO control pin. This pin sends a phase error detection
signal to the transmitter VCO. The frequency of the transmitter VCO
is controlled by the duty cycle of TXPD.

25—-30 A9 — A4 ¢} These pins output the external SRAM address.
38 — 41 A3 — A0 These pins output the external SRAM address.

31 EYEIN | This input receives the filtered output of FDOUT. It contains a compar-
ator to determine the FSK signal as MARK or SPACE.

32 Vop Positive power supply.

33 TXVCO | This input receives the transmitter VCO frequency. The VCO signal is
sharpened by a waveshaper and divided by two to act as the transmitter
PLL counter clock.

34 — 37 D3 — DO 1/0 These pins are the data |/O pins of the external SRAM and registers.

42 RCLK | This input signal is used to count the input data nibble and acts as the
clock of the data latch.

43 BUSEN | This input is the bus enable pin. Data access of UM9310 by external
processor is enabled by activating this pin to high.

44 ‘WE o] This output follows bit 3 of the first nibble data and is used to control
read/write operation of external SRAM or internal registers.

45 CE 0 During SRAM operation, this pin sends a low signal which is the inverse
of the fourth clock of RCLK.

46 REALTONE If this pin is low during the DTMF signal output, the tone duration
counter will be reset, and the DTMF signal will be sent out continuously.

47 XMUTE (0] This pin is held low during the DTMF signal output.

48 PLLDIS | This pin is used for testing only and is pulled low internally.
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Function Description

The functions and operations of UM9310 are controlled
by sixteen internal 4-bit registers, which can be accessed
by external microcomputer or micro<controller.

Registers RO to R11 are used to handle the data com-
munications performed by built-in 444 .4 bps modem.

Output Registers — RO to R3 (write-only):

These four registers can only be written by the micro-
computer or micro-controller. When bit O of register
8 is set to 1, data written in these registers is sent out
from FSKOUT according to the following format:

Start bits RO R1 R2 R3 Stop bits
011000 | 4 bits | 4 bits | 4 bits | 4 bits 01
data data data data

| |

first bit sent out last bit sent out

Input Registers — R4 to R7 (read-only):

These four registers are read-only registers which can be
read through data buses DO to D3. Once the start character
embedded in the data stream input to the FSKIN pin is
detected, these registers will start to buffer the data within
the start and stop characters into R4 to R7 in the sequence
of R4, Rb, R6 and then R7.

Output Status Register — R8 (read/write):

Only bit O of this register is used. When bit O is set, the
transmission of data within RO to R3 is initiated. It will
be cleared automatically after the data within RO to R3
has been transmitted out.

Input Status Register — R9 (read/write):

Bit0 Bit 1 Bit 2 Bit 3
R4 data R6 data R6 data R7 data
available available available available

R9 is used to indicate whether the data buffered in input
registers R4 to R7 is available to be read by the micro-
controller or not. The associated bit in register RO is set
as long as the data received by the corresponding registers
are available. They must be reset by the microcontroller
in order to receive the next set of data.

Signal Status Register — R10 (read-only):

In normal data receiving operations, bit O of R10 will
be set only when the receiver is synchronous with the
incoming data stream. It will be reset when the syn-
chronous signal is lost or bit 2 or R11 is cleared.

Modem control Register — R11 (write-only):

Bit0 Bit 1 Bit2 Bit3
Trans- Demodulator | Asynchronous | Hand/base
mitter on on receiver on mode select

When bit O is cleared, the FSK generator will be disabled
and powered down, R8 will be cleared, and TXPD will
be pulled low. The TXEN pin, which follows the state
of bit 0, is used to control the external RF amplifier and
TXVCO.

Bit 1 is used to control the operations of the data receiv-
ing circuit. When it is cleared, the discriminator witl be
disabled, the slice comparator will be powered down
and RXPD will be pulled low. At all other times this
circuit will operate normally. The RXEN pin, which follows
the state of bit 1, can be used to control the external
RF amplifier, mixer, |F, and RXVCO.

The data receiver for extracting the timing clock and
data information from the data communications of the
built-in modem can be disabled by resetting bit 2 to O,
which will in turn reset R10. Bit 2 of R11 must be set
to 1 during normal receiving operation.

UMO310 can be operated in either a base or a handset
unit by programming bit 3 of R11. When bit 3 is O, base
mode is selected. When bit 3 is 1, handset mode is select-
ed.

Channel Select Register — R12 (read/write):

One of ten channels (each consisting of a pair of trans-
mitting and receiving frequencies) can be selected by
programming R11 in accordance with Table 1:
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UM9310
bit Channel Transmission and Reception Frequency (MHZ)
No. Base Unit (bit 3, R11=0) Hand Unit (bit 3,R11=1)
3 2 1 0 transmit receive transmit receive
0 0 0 1 1 46.610 38.975 49670 356.915
0O 0 1 O 2 46.630 39.150 49.845 35.935
0O 0 1 1 3 46.670 39.165 49.860 35.975
0O 1 0 O 4 46.710 39.075 49.770 36.015
o 1 0 1 5 46.730 39.180 49875 36.035
0o 1 1 0 6 46.770 39.135 49.830 36.075
o 1 1 1 7 46.830 39.195 49.890 36.135
1 0 0 O 8 46.870 39.235 49.930 36.175
1 0 0 1 9 46.930 39.295 49.990 36.235
1 0 1 O 10 46.970 39.275 49.970 36.275
Table 1: Channel Selection
The frequencies listed in this table are synthesized by the external VCO and the built-in divider.
DTMF Dial Digit Register — R13(read/write):
The DTMF tone is sent out through the TONE pin by programming R13 in accordance with Table 2:
wa | ma | s | s | Sdem T Seew
0 0 0 1 1 R1
0 0 1 0 2 c2
0 0 1 1 3 R1
0 1 0 0 4 C1
0 1 0 1 5 R2
0 1 1 0 6 C3
0 1 1 1 7 R3
1 0 0 0 8 R3
1 0 0 1 9 R3
1 0 1 0 0 R4
1 0 1 * R4
1 1 0 0 # R4
1 1 0 1 inhibited inhibited
1 1 1 0 inhibited inhibited
1 1 1 1 inhibited inhibited
0 0 0 0 reset reset
Table 2
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Frequency (Hz) Deviation (%)

R1 695.65 -0.19
R2 - 771.08 +0.14
R3 8563.33 +0.16
R4 941.18 +0.02
C1 1212.12 +0.26
c2 1333.33 +0.20
C3 1481.48 +0.3

If the REAL-TONE pin is pulled low, the tone signal
will be output continuously. Otherwise, the tone output
will be of minimum tone duration, t\gp. and will auto-
matically follow an interdigit padse, tjpp. tyrp and tpp
are 101 ms in duration. R13 will reset to 0000 once the

tone signal is sent out, and can only be written after cleared
1o zero.

Ringer and Key-In Tone Register — R14(Write-only):

Bit3 Bit2 Bit 1 Bit0

high freq. pair/

low frea. pair
10w Treq. palr

ringer output key-in tone

enable
enatie

When bit O is set to 1, an 1185 Hz Key-in tone is sent
out from the KIT pin for tyyep. the minimum tone dura-
tion. If bit O is set repeatedly with a period less than

Absolute Maximum Ratings*

Power Supply Voltage . ... ................. 55V
InputVoltage . ........... ... .. ... ...... 5.8V
Maximum power dissipation . . ... .......... 500 mW
Operating temperature . . .. ... ......... 0°C to 70°C
Storage temperature . . ... ... ...... —55°C to 150°C
Lead temperature . . . ... ... ... 256°C

101 ms, the Key-in tone will be sent out continuously.
Bit O will automatically reset to O once the Key-in tone
has been sent out.

The ringer will be inhibited if bit 1 is reset to 0. When
bit 1 is sent to 1, UM9310 will output a ringer signal
if R15 contains a non-zero value. The time duration of
ringing equals 270 ms times the content of R15.

The ringer signal consists of two different frequency
pairs. For each pair, there are two different frequencies
sent with a change rate of 19.75 Hz. The selection of
frequency pair is determined by bit 2 of R14 and is des-
cribed in Table 3.

Bit2 Ringing Frequency (Hz)
0 (high air) 1896/2370
1 (low pair) 474/592 5

Ringer Time Register — R15(read/write):

The time duration for ringing can be preset by programm-
ing R15, the ringer timer. R15 will count down at a rate
of about 3.7 Hz. The RINGERP and RINGERN pins
will output ringer signals with the time duration deter-
mined by R15. R15 will automatically count down to
zero during ringing. When R15 counts down to zero,

the ringer stops. it is neces

ssary 1o reload R15 with a non-
zero value for another ringing.

*Comments

Stresses above those listed under “Absolute Maximum
Ratings” may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.
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UM9310
DC Electrical Characteristics (V= 3.3V, Tgp = 25°C, unless otherwise specified.)
Symbol Parameter Min. Typ. Max. Unit Conditions
Vop Operating Voltage 3.3 55 \%
) Receive only,
lop Operating Current 15 mA Outputs unloaded
| Standby C 3.0 5.0 A 1) chip reset
tan urrent . .
518 Y H (2) oscillator off
Input High )
Viu Voltage 0.8 Vpp Vop Vpp +0.3 1 input
Input Low .
ViL Voltage Vgg—0.3 Veg 02 Vpp 0 input
Output Sink _
loL Curtont 08 mA | Vg =05V
Qutput Source B
lon Current 08 mA | Vgy =28V
FSKOUT 5.0k ohm
FDOUT 15.0k ohm
Z0oUT
Tone 3.0k ohm
TXNRZ 10.0k ohm
EYEIN Pin
Vref Comparator 0625 volt
Reference Vv
Voltage bD
Cin Input 100 oF
Capacitance
Output
X F
Cout Capacitance 10.0 P
Column Tone Vpp =25V
Voe Output 680 740 800 mVp p RLoap = 10 K
Amplitude
Row Tone Vpp = 2.5V
Vor Output 515 560 605 mVp p RLoap = 10 KQ
Amplitude
DIS % Distortion 1 5 % See Note
Valley of
single row/ Vpp =256V
Vvac column Tone 14 v RLoap = 10 K
output
100x (V2 + V2 o+ + V2%
Note: DIS% = 3 PRy,
(VIL + Vg7
a. Vy, ...V, is the intermodulation or the harmonic frequency in 500 Hz to 3400 Hz band

b. VH_ .V are the individual frequency components of the DTMF signal.
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AC Electrical Characteristics (Vpp = 3.3V, T, = 25°C unless otherwise specified.)

Symbol Parameter Min. Typ. Max. Unit Conditions

RXVCO, TXVCO Pins Input Clock Rate 50.0 MHz Vpp > 03V
tga Lead Time for Bus Enable Before Access 25 ns
tgH Hold Time for Bus Enable After Access 25 ns
tRH RCLK Clock High Duration 400 ns
tRL RCLK Clock Low Duration 600 ns
tos Data Set Up Time 25 ns
tMFD Minimum Tone Duration 101 ms
Yipp Minimum Interdigit Pause 101 ns
toH Data Hold Time 0 ns

Timing Waveform

(1) In order to operate properly as described previously for UM3310, the data access of internal registers and/or external
SRAM should be programmed in accordance with the timing waveforms shown in Fig. 1.

(a) Microcontroller READ/WRITE data FROM/TO register:

BUSEN
BA tRH RL tBH
—
RCLK
T
N SRS s
PO~D3 SRR zs
_ ARD AR1 AR2 DATA ¢ 3
CE s 8
£
Note: BI—T_3 BIT 2 BIT 1 BITO
ARO WE RSEL - - RSEL="1"=Vpp
AR1 — - - - WE ="0" (WRITE)
AR2 A3 A2 A1l AO ="1" (READ)
DATA D3 D2 D1 DO
Figure 1(a)
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(b) Microcontroller WRITEs to SRAM
BUSEN
PCLK
b3 QTR (T3 (S T (TSR
00 ~03 LEEIRK_ IR KX IR DR
ARD AR1 AR2 DATA
« \_/
Note:
(1 BIT3 BIT2 BIT 1 BITO
ARO ‘WE RSEL A9 A8 RSEL ="0"
AR1 A7 AB AB A4 WE = 0" (WRITE)
AR2 A3 A2 A1l A0
DATA D3 D2 D1 DO
(2) The SRAM interface timing is according to UM6104.
Figure 1(b)
(c) Microcontroller READs data from SRAM
BUSEN
RCLK
DO ~D3
CE
Note: BIT 3 BIT 2 BIT 1 BITO
ARO WE RSEL A9 A8 RSEL ="0"
AR1 A7 A6 Ab A4 WE = 1" (READ)
AR2 A3 A2 A1l A0
DATA D3 D2 D1 DO
Figure 1(c)
Note: 1. Input Waveform limitations:

tg < 10ns
tg < 10ns

2. The address and/or data are latched at the falling edge of RCLK.

(2) The timing relation of TONE and XMUTE output is plotted in the following diagram.

v Y '

TONE

| MFD l‘MFD Yipp

XMUTE
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The application circuits are plotted in Figure-2, 3. Figure-2 is the overall block diagram for practical application. However,

Figure-3 only contains part of the implementation circuit of Figure-2.

Application Circuit
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PRELIMINARY

UM93520A/B

Speech Recording and
Reproduction IC (with DRAM)

Features:

® Uses ADM algorithm to process voice data

Built-in DRAM refresh circuit

® Three selectable sampling rates:
UMO3520A with one 266K DRAM: 16 KHz or 22 KHz
by pin option
UMO93520B with two 256K DRAMs: 32 KHz

General Description

The UM93520A/B is a single-chip CMOS LSI for voice
recording and reproducing. This chip is éspecially suit-
able for use as the recording and playback element of
an answering machine. The design of this chip is based
on Adaptive Delta Modulation (ADM) technology. Voice

Pin Configurations

® On-chip oscillator for 3.579545 MHz crystal oscillator

® Single 5-volt power supply

m Available in 28 pin DIP (UM93520AB) or 48-pin
flat package (UM93520AF/BF)

data is recorded and stored on 256K DRAMs. Each 256K
DRAM can store 16 seconds of voice data at 16KHz sampl-
ing rate, 11.2 seconds at 22KHz sampling rate and 8
seconds at 32KHz sampling rate.

1. 28-pin DIP
sl > =spw sl ™ xpw
REP[]2 27 [ osci REP []2 27 [ osci
REC[]3 26 | 0sco REC []3 26 |1 0sco
TRIGGER [ 4 25 ] A0 TRIGGER []4 25 |1 A0
GND[]5 24 [ A1 GND []5 c 2 [ A
BUSY []s c 23l 1A2 BUSY [}6 % 23| 1A2
Voo [}7 2 »pas Voo [}7 ® 22f1A3
CONTROL [ |8 § 21 |1 A4 CONTROL [ |8 ;&; 2 [ As
awi[Jo 3 20048 AUD'g9 20 ] A5
AUDO []10 191 A6 AUDO []10 101 A6
pout [ 11 18] A7 DOUT [ 18] A7
DIN[}12 17 A8 DIN [} 12 171 A8
srRs[]13 16 [ ] CAS KTO [}13 16 [ ] CAST
KTO 14 15| ] CE CE 14 15 ] CAS2
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2. 48-pin flat package

37 24 37 24
NC——— — N[ NC ———} I NC
NCC——] ———INC NC C——] — N[

osco—— ——NC 0SCO C———] [———NC
osCl——] ————1A8 osc) — ———1A8
I — —————1CAS W ————1 CAS1
RASC——— UM93520AF ——NC RAS —— UM93520BF ————1CAS2
REP L ——— ———CE REPC——| ——— ce
RECC——] ———1KTO | — 1 KTO
TRIGGER [—————1SRS  TRIGGER 1} ——INC
NCE—] — ]|\ NC ———1DIN
[\ [0 n—— — ] NC ——IN
NCE—— ———INC NC ——] — e
48 / 13 48 7/ 13

12

NC ———
NC ————]
NC ]
NC ———]
GND ——
BUSY ]
——
NC T——
N
NC ]
NC ]
NC ———]
NC ————]
GND ——]
BUSY ———]
Vpp T——
CONTROL ——
NC —

o450 =~
a08a o
>ac QD 3>
=<z <
4
o
O
Block Diagram
P AQ0 ~A8
RAS CrAm CAS2
DRAM ROW COLUMN REFRESH
= e g —\—9—\ P 4—‘r8-*— ASCRERS
W - CONTHUL ADURESS 5 A ADUREDDS N \ AUDNCID
LOGIC |— —|] COUNTER COUNTER COUNTER
o J] } ]
OSCl —=| TIME D/A UNIT GAIN
BASE ADM l — AUDO
T CONVERTER BUFFER
OSCO ~=— CKT
USY <=—]
8 A.D.M
CONTROL ~—f SYSTEM CONTROL LOGIC CONTROL COMPARATOR f=— AUDI
KTO - LOGIC
TEST SRS CE TRIGGER REC REP DIN pouT
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Pin Description
Pin No.
Symbol 1/0 Description
UM93520A UuM935208B
(UM93520AF) | (UM93520BF)
1 (42) 1 (42) RAS (6] Row address strobe output pin. Connected to the

RAS pin of the external DRAMs.

2 (43) 2 {43) REP | Reproduction trigger input pin. Note: RECORD
and REP inputs are debounced internally. The de-
bouncing time is typically 300 ms. It's internally
pulled low. High activated.

3 (44) 3 (44) REC | Recording trigger input pin. It's internally pulled low.
High activated.

4 (45) 4 (45) TRIGGER | Accepts a ring signal of 10.75 sec. duration and enables
the chip if no one answers the phone. It's low activat-
ed, and internally pulled high.

5 (b) 5 (5) GND Ground pin.

6 (6) 6 (6) BUSY 0 Recording/Reproduction state indication output pin.
This output will stay high during the recording/re-
production state.

7 (7) 7 (7) Vop Power supply +6V. (typ.)
8 (8) 8 (8) CONTROL 0 Control output pin for tape recorder, high activated.
9 (9) 9 (9) AUDI | Voice input pin for the recorded analog signal.
10 (10) 10 (10) AUDO (6] Synthesized voice output pin.
11 (11) 1101 DOUT ¢} Data output pin. Connected to data input pin of
the external DRAMs.
12 (15) 12 (195) DIN | Data input pin. Connected to data output pin of
the external DRAMs.
13 (16) SRS | Sample rate select input pin. Connected high, sampl-
ing rate is 16 KHz. Connected low, sampling is 22 KHz.
14 (17) 13 (16) KTO 0 Keytone output pin. The KTO pin is used for keytone
output.

If SRS is high, keytone is 500 Hz.
If SRS is low, keytone is 699 Hz.

15 (18) 14 (18) CE Chip enable pin. High activated. It's internally pulled
high. When pulled low, it means “reset the chip”

16 (20) CAS 0 Column address strobe output pin. Connected to
CAS pin of the external DRAM.

16 (20) CAS1 0 Column address strobe output pin. Connected to
CAS pin of the external DRAM 1.

15 (19) CAS2 (o] Column address strobe output pin. Connected to
CAS pin of the external DRAM 2.
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Pin Description (Continued)
Pin No.
Symbol 1/0 Description
UM93520A UM935208B
(UM93520AF) | (UM93520BF)
17 - 25 17 — 25 A8 — A0 0 Address outputs pins to DRAMs.
(21,26-31, 33, (21,26-31, 33,
34) 34)
26 (39) 26 (39) 0OSCO These two pins are for 3.5679545 MHz crystal oscillator
27 (40) 27 (40) OSCi circuit.
28 (41) 28 (41) W (0] Write pulse output pin. Connects to W pin of the
external DRAMs.

Note:
NOT CONNECTED pins.

Absolute Maximum Ratings *

Supply Voltage (Vpp) —0.3V to 6V

Input Voltage (V) . ......... —0.3V to Vpp +0.3V

Output Voltage (Voup!). . - .. .. —0.3V to Vpp +0.3V

Operating Temperature (Top) —40°C to +125°C

....... —40°C to +125°C

Storage Temperature (Tsta )

DC Electrical Characteristics

(Vpp =BV £10%, Ty = 25°C, Fosc = 3.5679545 MHz) unless otherwise specified

Pins 1,2,3,4,12,13, 14,19, 22, 23, 24, 25, 35, 36, 37, 38, 46, 47, and pin 48 of UM93520AF or UM93520BF are

*Comments

“Absolute Maximum
may cause permanent damage to the device.
These are stress ratings only. Functional operation of
this device at these or any other conditions above those
indicated in the operational sections of this specification
is not implied and exposure to absolute maximum rating
conditions for extended periods may affect device re-
liability.

Stresses above those listed under
Ratings”

Symbol Parameter Min. Typ. Max. Unit Conditions
) Standby Current 0.2 1 mA Output unloaded
Input not triggered
oL Output sink current 9 mA VoL =0.8V
(Control, Busy)
loH Output source current 9 mA Vop =2.4V
(Control, Busy) Note: This is an absolute
value
Voa Audio output amplitude 22 Vep R_ = TKohm
Vin 2.4
Input Voltage \Vi
ViL 08
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UM93520A/B
AC Electrical Characteristics  (Vpp =5V, Ta = 25°C, Foge = 3.679545 MHz)
Symbol Parameter Min. Typ. Max. Unit Conditions

twh RAS pulse width 39 Sampling Rate = 32 KHz
39 us Sampling Rate = 16 KHz
28 Sampling Rate = 22 KHz
twe CAS pulse width 1.9 Sampling Rate = 32 KHz
19 us Sampling Rate = 16 KHz
1.4 Sampling Rate = 22 KHz

trRIG Trigger Time 10.76 sec. For any sampling Rate
tRep Reproduction and 16 Sampling Rate = 32 KHz
recording time 16 Sec. Sampling Rate = 16 KHz
11.2 Sampling Rate = 22 KHz

tTREC Tape recording time 30.75 sec. For any sampling Rate
fxto KTO frequency 1000 Sampling Rate = 32 KHz
recording time 500 Hz Sampling Rate = 16 KHz
699 Sampling Rate = 22 KHz

tkto KTO duration time 05 sec. For any sampling Rate

Debouncing time for REC.,
tMINR Valid pulse width 280 ms REP., CE. and TRIGGER
pins

Functional Description & Timing Diagrams

1. The operating sequence for recording and reproduction is shown below:

NCE-
REPRODUCE INTERRUPT ANNOUNC
RECORD
10.75 SEC
BEEP
BEEP
RECORD STANDBY TRIGGER
2. Standby 3. Recording and reproducing
The following conditions will cause the chip to enter the Before the announce/recording sequence operates normally,
standby state: an announcement must have been recorded in advance
1. Power on. from within the record state. This can be achieved by
2. Completion of operations in the record, reproduce pulling the REC pin to high, which will immediately
or announce-record states. cause a beep to output for 0.5 seconds from the KTO
3. The cause of an interrupt is cleared. pin.
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To check an announcement that was recorded previously maximum  recording time depend on the sampling
in the reproduction state, the REP pin can be pulled frequency, as follows:
high and, as in the record state, a beep will be transmitted

and the announcement will be sent out from AUDO. Sample Rate 16K 22K 32K
Both the record and reproduction states can be interrupted Beep (fKTD) 500 Hz 699 Hz 1 KHz
by dropping the CE pin to low, which will stop recording -
or reproduction. The frequency of the beep and the Time (tgep) 165 11.25 165
- ~tminR
REC i 4
-~ ’L“tKTo J i* KTO
o — I """,
fe— tREP —=| [e— 'REP —=

)T

if
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4. Announcing and recording

The Announce/Record state is triggered when the ring
signal from the subscriber loop comes in for more than
10.75 seconds without interruption. In this state, any
previously recorded announcement will be sent out, with

5. Interrupt

There are two ways to enter the interrupt state:
1. Dropping the CE pin from high to low.
2. The absence of a trigger signal for more than four
seconds during the trigger state.

the BUSY and CONTROL pins going high and a tape
recorder enabled to record a maximum of 30.75 seconds
of voice data. In addition, a beep will be sent out as shown
in the diagram below.

Once a trigger signal is accepted, however, it can no longer
be interrupted, even if the caller hooks the telephone
handset.

m (Note)
~ trric™ (e m g
BUSY ‘—l :
W -
CE === -1
CONTROL I———%_L ------------- :
BT—O_ (5_ _____ ﬂ“_:L
RS T T T T I e e T T T T T T
cas T
cast T
CTAS2 (o

Note: The TRIGGER pin is normally connected to the telephone ringer detector trg,g means the time duration after

the first signal is on. If pause time between two ringer signals exceeds 4 seconds, the trigger duration will reset to
zero. The trigger shown below works, where trg,g = 10.75 seconds and pause time (t1, t2, t3) must be less than

4 seconds.

RINGER

MWW WV WA WA

o

I
!
|
|
I
I
|
[

|<—t2——|

TRIG

e

B
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Applications Circuits
(A) General
MIC
AMP
_— a0 AUDI —— e
1UF
1 A1
. v
L—1 A2 Rec — —1
.
I DRAM1 L A3 REP }b—— i
A? At AUDO FILTER
) S— N AMP
AO s AS KTO/TEST
¢ ~— A6 SP
A8 UM93520 CE —
N A7 FROM TELEPHONE SET
TRIGGER |——<
DRAM2 ~— A8
— — oscl —fj:ﬂk—%
RAS RAS = 20pF LED
0SCo
DIN DOUT 3.579545MHz
AAS ‘ BUSY
DIN | DOUT DIN k$
_ CONTROL 70 TAPE
CAS
_ DOUT Y RECORDER
W CAS I N DD ‘—!
,O(16K)
t CAs2 SRS ° (324)
_ (22K)
w Vss

T v
S s
g3
g®
Q.G.
]
o
&
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Applications Circuits: (Continued)
(B) UM93520A/UM93520AF

93520A/AF
—_ .
w ] REC |— —T
AZO AIO REP I
ok . [(um— "
DRAM TRIGGER
DouT DIN CE
DIN pouT
. BUSY »
CAS RAS L/\/W—@—%
T [} RAS K LE
— CONTROL
CAS

oscl AUDI
25p L !
v = Aubo |—|

0Ssco KTO

25P 3.579545 MHz
g SRS

VDDJ
SAMPLING o—‘& GND

RATE SAMPLING
16 KHz RATE

(Note: TRIGGER and CE

pins are usually
connected to telephone
set)

TO TAPE RECORDER
Voo

SPEAKER
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Applications Circuits: (Continued)

(C) UM93520B/UM93520BF

.
_ 935208/BF N B (Note: TRIGGER and CE
w w REC }— — L pins are usually
AZO A0 REP | - T | connected to telephone
¢ set)
A8 _
266K A8 TRIGGER
DRAM
DOUT DIN

CE

DIN DOUT

BUSY |—e
CAS ___RAS va_@_%
T RAS LK LED TO TAPE RECORDER
Cas7  CONTROL 1 Vob
1K LED% 330k 6.8K

AUD} VWA
DIN 470P 10k * -
DRAM FAS L KTO
CAS CAS2Z g1 osc Voo
M 100&%

3.579545 MHz D

470P

WA ——
620K

100K 100K

25P 25P
v v

SPEAKER
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Ordering Information

Part No. Sampling Rate DRAM Package
UM93520A 28L DIP
16 KHz or 22 KHz by pin option one 256K DRAM
UMO3520AF 48L FP
UM935208 28L DIP
32 KHz two 256K DRAMs
UMO3520BF 48L FP
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Guide To MOS Handling

We at UMC are constantly looking for more effective
ways to provide protection for MOS devices. Present
configurations of protective devices are the result of years
of research and review of field problems.

Even though oxide breakdown may happen far beynnd the
voltage levels encountered in normal operation, excessive
voltages can cause permanent damage. Though we have
evolved the best-designed protective devices currently
possible, we recognize that they are not 100-percent
effective What is?

A large number of failed returns have been due to misap-
plication of biases. In particular, forward bias conditions
cause excessive current through the protective devices,
which in turn will vaporize metal lines to the inputs.
Careful inspection of the device date sheets and proper
pin designation should help reduce such failures

Gate ruptures caused by static discharge have also ac-
counted for a large percentage of device failures in cus-
tomers’ manufacturing areas. Precautions should be taken
to minimize the possibility of static charges during handling
and assembly of MOS circuits.

The following guidelines for handling MOS devices are
offered to assist our customers in reducing the hazards

which may be detrimental to MOS circuits. Precautions

listed herein are used at UMC.

A.  Cover all benches used for assembly or test of MOS cir-
cuits with conductive sheets. Warning: Never exposean
operator directly to a hard electrical ground. For safety
reasons the operator must have a resistance of at least
100K Ohms between himselfand hard electrical ground.

B. Have grounding plates on doors and/or floors of all
entrances to work areas. These must be contacted by
people entering the areas.

C. Have employees wear conductive straps inside and
outside their shoes so that body charges are grounded
when entering the work area.

D. Have employees wear anti-static neutralized smocks to
eliminate the possibility of static charges being
generated by the friction of normal wear.

E. Have employees wear cotton gloves while handling
parts.  Nylon gloves and rubber finger cots are not
allowed.

F. To help reduce generation of static voltages, humidity
should be controlled at a minimum of 35 percent.

G. Transport ali parts in conductive trays. Do not use
plastic containers. Store axial leaded parts in conduc-
tive foam, e.g. Velofoam #7611,

H. All equipment used in the assembly area must be
thoroughly grounded. Attention should be given
to equipment that may be inductively coupled and
generate stray voltages. Soldering irons must have
grounded tips.  Grounding must also be provided
for solder pots, reflow soldering equipment, etc,

I, Itis advisable to place a grounding clip across the finger
of the board to ground all leads and lines on the board
during insertion of ICs to printed circuit boards.

J. Use of carpets is discouraged in work areas, but in
other areas, carpets may be treated with anti-static
solution to reduce static generation.

K. Handie MOS parts on conductive surfaces. The handler
must  touch the conductive surface first before
touching the parts.

L. No power should be applied to the socket or board
when the MOS device is being inserted. This permits
any static charge accumulated on the MQOS device to
be safely removed before power is applied.

M. Do not handle MOS by their leads unless absolutely
necessary. Handle MOS devices by their packages
as much as possible.

N. In general, materials prone to static charge accumula-
tion should not come in contact with MOS devices.

Observe these precautions even when an MOS device is
suspected of being defective. The real cause of failure
cannot be accurately determined if the device is damaged
because of static charge build-up.

IMPORTANT REMINDER: EVEN THE MOST ELAB-
ORATE PHYSICAL PREVENTION TECHNIQUES WILL
NOT ELIMINATE DEVICE FAILURE IF PERSONNEL
ARE NOT FULLY TRAINED IN PROPER HANDLING
OF MOS DEVICES.

For further information, please contact Quality Assurance/
Reliability Department

United Microelectronics Corp.

No. 10, Innovation First Road,
Scfence-Based Industrial Park

Hsinchu City, Taiwan, Republic of China
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Quality/Reliability

Design Reliability

Before a new design is approved for production, UMC
takes into consideration factors which may affect reliability
such as circuit layout, element structures and characteristics,
final application, process requirements and assembly, and
packaging specs. These aspects are reviewed in the light
of quality and reliability standards. Initially, all factors
are evaluated on a worst case basis and resultsare monitored
at all stages of the development cycle. These include
product planning, layout, mask design, pilot production,
testing and packaging. Only when established quality and
reliability standards are met in consecutive pilot runs
is the product released for production start-up.

Reliability Qualification Tests

The reliabiiity tests include life testing, environmental
testing and mechanical testing. These tests are performed
in accordance with MIL-STD-883C as the prime standard
and with EIAJ-1C-121, where applicable. When a new
technique or product is introduced, the UMC reliability
engineering department conducts approval and any new

process or product is approved only if it meets specified
reliability standards and acceptance limits of related tests.
Table 1. gives the typical conditions for reliability testing.

Quality Conformance Test

After initial product evaluations are successfuily compieted,
regular testing of volume production is performed on a
100% basis so that test specifications are met in all respects.
Additionally, production lots must pass the sampling
quality conformance test. Prior to this, the appropriate
screening tests are performed on each lot of product.

Engineering Change Control

Engineering approval testing determines the practicality and
usability of a process or product.

Production approval is given only if reliability evaluations
are successfully met. No device or process change at
UMC can be implemented unless full customer notification
and approval is received and the change is verified acceptable
by the reliability engineering department.

Tahla aliahilitv: Tact l4ame Q. NAanditinme
1awc L) I\Gllaulllty FTOOL ILGIIID XX LuUliuiluviIin
f Acc
Test Items Test Conditions Reference Sar.nple LTPD
Standard Size Rej
o N MIL-STD-883C . , R
Operating Life Ta=125"C, 1000 hours 1005.7 55 1/2 7%
g o e ' MIL-STD-883C ) .
;_Q_J Bias life Ta=125"C, 1000 hours 1005.7 55 1/2 7%
Q@
3 S % R
Temperature Humidity Ta=85C, 85% ;H EIAJ-IC-121 .
) . (rated voltage applied) 55 1/2 7%
with Bias 17
1000 hours
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Table 1. Reliability Test Items & Conditions (Continued)

Condition Reference Sample |Acc. LTPD
Test Items Test Conditions Standard size Rei. T
High Temperature ° MIL-STD-883C
= H 1 9
Storage Ta=150"C, 1000 hour 1008.2 55 /2 7%
. EIAJ-IC-121
Low Temperature T A=—65°C, 1000 hours 55 1/2 7%
Storage 16
o — o
65 C<———190C | v sTp8s3c
” Thermal Shock 5 min within 10 sec 5 min 10118 38 172 10%
2 100 Cycles
®
S —65°C=——=150"C
2 MIL-STD-88.
g Temperature Cycling 10 min 10 min {510 7 3¢ 38 1/2 10%
e 200 Cycles ’ :
>
[«
w o .
121°C, 15 psig (2 atm) EIAJ-IC-121 o
Pressure Cooker 100% R.H. 216 hours 18 38 1/2 10%
35°C, 5% NaCl MIL-STD-883C
! 1 10%
Salt Atmosphere 24 hours 1009.8 38 /2 o
Resistance To 260°C, 10 seconds EIAJ-IC-121 .
Soldering Heat (Solder Bath) 1" 15 0 15%
. Bend 90°, 0.229+0.014kg MIL-STD-883C
Lead Fatigue 3 Cycles 2004 5 15 01 15%
. 230°C +5°C, 5 seconds EIAJ-IC-121 .
2 Solderability Flux used 02 15 0/1 15%
fid
g Vibration 100-2000HZ, 20G MIL-STD-883C | o o,
< A 4 min/cycle, X.Y.Z Direction 2007.1 e
c
[8)
D
= 1500G, 0.5 ms MIL-STD-883C
Mechanical Shock : 5 59
‘ o X.Y.Z Direction 2002.2 15 o/ 15%
Constant Acceleration 3000G, 60 sec M L-ZSOB?-§83C 15 0/1 15%
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PACKAGING INFORMATION

P- DIP 8L Outline Dimension

E1

w]

Loy oy

g
q]

Symbol Dimensions in inch Dimensions in mm
A 0.175 Max. 4.445Max.
Al 0.010 Min. 0.254 Min.

5 oos t 0.004 0457 * 0.102
— 0.002 — 0.051
o1 oos0 * 0% 1520 * 0102
B
D 0.360 (0.370 Max.) 9.144 (9.398 Max.)
E 0.300 * 0.010 7.620 * 0.254
E1 0.250 (0.275 Max.) 6.350 (6.985 Max.)
el 0.100 * 0.010 2.540 + 0.254
L 0.130 * 0.010 3302 + 0.254
a 0° ~ 15° 0° ~ 15°
S 0.040 Max. 1.016 Max.
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PACKAGING INFORMATION

P- DIP 14L Outline Dimension

D

O

E1

5

O

AR P

L Lg A

Ul

I
|

WHHH&W%QS

:

e

B1 T T

-t

FT'\F“L
I |
T

Symbol Dimensions in inch Dimensions in mm
A 0.175 Max. 4.445 Max.
A1l 0.010 Min. 0.254 Min.
8 0.018 + 0.004 0.457 +0.102
— 0.002 — 0.051
+ 0.004 + 0.102
B1 0.060 — 0.002 1.624 — 0.051
c 0.010 i g?)?; 0.254 i ?):)221
D 0.750 (0.770 Max.) 19.050 (19.558 Max.)
E 0.300 £ 0.010 7.620 + 0.254
E1 0.250 (0.275 Max.) 6.350 (6.985 Max.)
el 0.100 * 0.010 2540 £ 0.254
L 0.130 = 0.010 3.302 £ 0.254
0° ~ 15° 0° ~ 15°
S 0.090 Max. 2.286 Max.
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PACKAGING INFORMATION

P- DIP 16L Outline Dimension

D

ARARARCN AN

E1

O

RAVEY RV RV RNEY

J S—

RIS

]

e

=
c

Symbol Dimensions in inch Dimensions in mm
A 0.175 Max. 4.445 Max.
Al 0.010 Min. 0.254 Min.
o | oo | w0
B1 0.060 i ?)(())(())2 1.524 i 22)221
c 0.010 = %’%22 0258 g";gﬁ
D 0.750 (0.770 Max.) 19.050 (19.558 Max.)
E 0.300 * 0.010 7.620 + 0.254
E1 0.250 (0.275 Max.) 6.350 (6.985 Max.)
el 0.100 + 0.010 2.540 *+ 0.254
L 0.130 = 0.010 3.302 + 0.254
@ 0° ~ 15° 0° ~ 15°
0.040 Max. 1.016 Max
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PACKAGING INFORMATION

P- DIP 18L Outline Dimension

D

00000000

E1

(LA

Symbol Dimensions in inch Dimensions in mm
A 0.175 Max. 4.445 Max.
Al 0.010 Min. 0.254 Min.
+ 0. + 0.
B o018 * g%g‘; 0457 * %.100521
o | ewiim | e lom
. 0010 * 0:004 0254 * 0.102
— 0.002 — 0.051
D 0.900 (0.910 Max.) 22.860 (23.114 Max.)
E 0.300 % 0.010 7.620 * 0.254
E1 0.250 (0.275 Max.) 6.350 (6.985 Max.)
el 0.100 * 0.010 2,540 * 0.254
0.130 * 0.010 3.302 £ 0.254
0° ~ 158° 0° ~ 15°
S 0.060 Max. 1.524 Max.
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PACKAGING INFORMATION

P-DIP 20L Outline Dimension

AT TAT AT LT AT T

E1

O

O

O

|

LAy 5 [ A e A o e

) l,. T =T ﬁ 2 !—m—\
g1 | ﬁ
H 8 n ! Q\A‘/
B1
Symbol Dimensions in inch Dimensions in mm
A 0.175 Max. 4.445 Max.
Al 0.010 Min. 0.254 Min.
+ 0.004 +0.102
.018 0.457
B ° — 0.002 — 0.051
81 0.060 + 0.004 1524 + 0.102
— 0.002 — 0.051
+ 0.004 + 0.102
¢ 0.010 _ 5002 0254 _ 5081
D 1.026 (1.040 Max.) 26.060 (26.416 Max.)
E 0.300 * 0.010 7.620 * 0.254
E1 0.250 (0.275 Max.) 6.350 (6.985 Max.)
el 0.100 % 0.010 2.540 = 0.254
0.130 * 0.010 3.302 + 0.254
0° ~ 15° 0° ~ 18°
S 0.075 Max. 1.905 Max.




@umc PACKAGING INFORMATION

P-DIP 22L Outline Dimension

D
1 ke B ke Mol O e M e O sl I e M sl M
s p O O
g o)
AL LT IR T I CITTTT e
S
T —— T ‘Em—\ ©
. ) < ——
__,| 17\l B ﬁ k\
1! i
-
H B el \4/
1 o
B1
Symbol Dimensions in inch Dimensions in mm
A 0.190 max. 4.826 Max.
Al 0.020 Min. 0.508 Min.
B 0018 * 0004 0.457 T 0102
— 0.002 — 0.051
+ 0. + 0.
B1 0060 * 0004 1524 T 0102
— 0.002 — 0.051
. 0,010 * 0-004 0254 + 0-102
— 0.002 — 0.051
D 1.090 (1.120 Max.) 27.686 (28.448 Max.)
E 0.400 * 0.010 10.160 % 0.254 c
E1 0.350 (0.375 Max.) 8.890 (9.525 Max.) g .—Z
el 0.100 * 0.010 25540 * 0.254 55
L 0.130 * 0.010 3.302 + 0.254 £
0° ~ 15° 0° ~ 15°
S 0.065 Max. 1.651 Max.
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P-DIP 24L Outline Dimension

D

ATATATATaTATaTATATATATe

h O O

YRR RS RS

E1

[P A

B1
Symbol Dimensions in inch Dimensions in mm
A 0.210 Max. 5.334 Max.
Al 0.010 Min. 0.254 Min.
. .o 0004 ey T 0.102
D U.uUio _ 0002 U.407 _ 0051
+ 0.004 + 0.102
1.524
B 0.060 — 0.002 — 0.051
. 0.010 + 0.004 0.254 + 0.102
— 0.002 — 0.051
D 1.250 (1.260 Max.) 31.750 (32.004 Max.)
E 0.600 £ 0.010 15.240 + 0.254
E1 0.550 (0.575 Max.) 13.970 (14.605 Max.)
el 0.1700 + 0.010 2.540 + 0.254
L 0.130 £ 0.010 3.302 * 0.254
@ 0° ~ 15° 0° ~ 15°
0.085 Max. 2.159 Max.
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PACKAGING INFORMATION

P- DIP 28L Outline Dimension

D

REATATATAT LT ATATA T AT AT

O O

O

R T Y e

E1

S

At

g s

I ) - —y
e
e Lls o

B1

A

lLL

Symbol Dimensions in inch Dimensions in mm
A 0.210 Max. 5.334 Max.
Al 0.010 Min. 0.254 Min.
B 0.018 * 0004 0457 © 0102
— 0.002 — 0.051
+ 0.004 + 0.102
B1 0.060 _ 0.002 1524 0.051
+ 0.004 + 0.102
c oot _ o 0254 o
D 1.460 (1.470 Max.) 37.084 (37.338 Max.) _ 5
E 0.600 * 0.010 15.240 + 0.254 § E
E1 0.545 (0.575 Max.) 13.843 (14.605 Max.) 5 .E
el 0.100 + 0.010 2.540 * 0.254 -
L 0.130 * 0.010 3.302 * 0.254
0° ~ 15° 0° ~ 15°
S 0.090 Max. 2.286 Max.




Uvic

PACKAGING INFORMATION

P- DIP 32L Outline Dimension

0 M Y O e e O Y

E1

[e]

O

ST AT AT AT LT

|L|
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Symbol Dimensions in inch Dimensions in mm
A 0.210 Max. 5.334 Max.
A1l 0.010 Min. 0.254 Min.
+ + 0.
: oot * 00 a7 * 0102
- U.Uu<s - U.UOUI
B1 0.0s0 * 0-004 1.270 * 0102
— 0.002 — 0.051
+ 0. + 0.
c 0.010 0.004 0.254 0.102
— 0.002 — 0.051
D 1.650 (1.660 Max.) 41.910 (42.164 Max.)
E 0.600 * 0.010 15.240 = 0.254
E1 0.550 (0.575 Max.) 13.970 (14.605 Max.)
el 0.100 % 0.010 2.640 £ 0.254
0.130 * 0.010 3.302 + 0.264
0° ~ 15° 0° ~ 15°
S 0.085 Max. 2.159 Max.




Oume

PACKAGING INFORMATION

P-DIP 40L Outline Dimension

-

E1

D

e e O e O e O e ol 8 8 e O e O s e e B s e O e O

O

o

O

L D UL L U L L L L D
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B1

Symbol Dimensions in inch Dimensions in mm
A 0.210 Max. 5.334 Max.
Al 0.010 Min. 0.254 Min.
B 0.018 * %'gg‘; 0457 * ?)';221
+ 0.004 + 0.102
B1 0.050 — 0.002 1.270 — 0.051
. 0.010 + 0.004 0.254 + 0.102
— 0.002 — 0.051
D 2.055 (2.070 Max.) 52.197 (52.578 Max.)
E 0.600 £ 0.010 16.240 t 0.254
E1 0.550 (0.575 Max.) 13.970 (14.605 Max.)
el 0.100 + 0.010 2540 + 0.254
0.130 £ 0.010 3.302 + 0.254
o 0° ~ 15° 0° ~ 15°
S 0.090 Max. 2.286 Max.
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PACKAGING INFORMATION

P-DIP 48L Outline Dimension

E1

D

(TN TR T AT RNkl kT kb h il ik ikl h i)

O
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O

RRACAT AL LA LR L LT LP LA L A

Symbol Dimensions in inch Dimensions in mm
A 0.210 Max. 5.334 Max.
A1 0.010 Min. 0.254 Min.
B 0.018 + 0.004 0.457 + 0.102
— 0.002 — 0.051
+ 0.004 + 0.102
B1 0.050 _ 0.002 1.270 _ 0.051
. + 0.004 + 0.102
[ 0.010 0.254 .
— 0.002 — 0.051
D 2.450 (2.460 Max.) 62.230 (62.484 Max.)
E 0.600 + 0.010 16.240 + 0.254
E1 0.550 (0.575 Max.) 13.970 (14.605 Max.)
el 0.100 = 0.010 2.640 + 0.264
L 0.130 £ 0.010 3.302 * 0.254
@ 0° ~ 15° 0° ~ 15°
S 0.085 Max. 2.159 Max.
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Skinny 24L Outline Dimension

D
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K B |-
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E
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o
T TooT j Z m
< ! A
o 3 =
; —
H B el \74/
T 1 T a
B1
Symbol Dimensions in inch Dimensions in mm
A 0.175 Max. 4.445 Max.
Al 0.010 Min. 0.254 Min.
5 001g + 0.004 0457 +0102
— 0.002 — 0.051
+ 0.004 + 0,102
0.060 1.524
B1 — 0.002 — 0.051
+ 0.004 + 0.102
. 254
¢ 0.010 _ 0.002 0284 _ 0.051
D 1.256 (1.266 Max.) 31.902 (32.156 Max.) -
E 0.300 % 0.010 7620 £ 0.254 S ‘—g‘
c
E1 0.258 (0.285 Max.) 6.553 (7.239 Max.) 8 g
el 0.100 + 0.010 2540 + 0.254 -
0.130 % 0.010 3.302 + 0.254
a 0° ~15° 0° ~ 15°
S 0.088 Max. 2.235 Max.




PACKAGING INFORMATION

Skinny 28L Outline Dimension
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Symbol Dimensions in inch Dimensions in mm
A 0.175 Max. 4.445 Max.
Al 0.010 Min. 0.254 Min.
B 0018 + 0.004 0.457 +0.102
— 0.002 — 0.051
B1 0060 ?)1?)?)2 1524 %’_:;;21
+ 0. + 0.
c o010 * 00 0254 * 202
D 1.388 (1.400 Max.) 35.255 (35.560 Max.)
E 0.310 = 0.010 7.874 £ 0.254
E1l 0.288 (0.310 Max.) 7.315 (7.874 Max.)
el 0.100 = 0.010 2540 + 0.254
0.130 + 0.010 3.302 * 0.254
0° ~15 0° ~ 15°
S 0.055 Max. 1.397 Max.
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PACKAGING INFORMATION

SO 16L Outline Dimension

SEATING PLANE

el

IR

DETAIL F

SEE DETAIL F

Symbol Dimensions in inch Dimensions in mm
A 0.106 Max. 2.692 Max.
Al 0.004 Min. 0.102 Min.
b 0,016 + 0.004 0.406 + 0.102
— 0.002 — 0.051
. 0,010 + 0.004 0.254 + 0.102
— 0.002 — 0.051
D 0.405 (0.425 Max.) 10.287 (10.795 Max.)
E 0.295 (0.320 Max.) 7.493 (8.128 Max.)
le] 0.050 = 0.006 1.270 + 0.152
el 0.374 Nor. 9.50 Nor.
He 0.406 * 0.010 10.312 + 0.254
L 0.032 + 0.008 0.813 + 0.203
Le 0.055 * 0.008 1.397 * 0.203
S 0.043 Max. 1.092 Max.
y 0.006 Max. 0.152 Max.
0 0 ~ 8 0° ~ 8°
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PACKAGING INFORMATION

SO 20L Outline Dimension
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SEATING PLANE

DETAIL F

SEE DETAIL F

Symbol Dimensions in inch Dimensions in mm
A 0.106 Max. 2.692 Max.
A1 0.004 Min. 0.102 Min.
+ 0.004 + 0.102
b 0.016 _ 0002 0.406 0.051
c o010 * %9 0254 * %102
D 0.504 (0.524 Max.) 12.802 (13.310 Max.)
E 0.295 (0.320 Max.) 7.493 (8.128 Max.)
[e] 0.050 * 0.006 1.270 £ 0.1562
el 0.374 Nor. 9.50 Nor.
He 0.406 + 0.010 10.312 £ 0.254
L 0.032 + 0.008 0.813 * 0.203
Le 0.055 + 0.008 1.397 + 0.203
S 0.042 Max. 1.067 Max.
y 0.006 Max. 0.152 Max.
0 ~ 8 0° ~ 8°

B—20
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PACKAGING INFORMATION

SO 24L Outline Dimension

HARAAARAARARA |

1]

S 1
TFEHEEBEHER

DETAIL F

\ SEATING PLANE SEE DETAIL F

Symbol Dimensions in inch Dimensions in mm
A 0.106 Max. 2.692 Max.
A1l 0.004 Min. 0.102 Min.

+ .
| ool | e lom
c 0.006 * 30 0152 = %102
0.606 (0.611 Max.) 16.392 (156.520 Max.)

E 0.295 (0.320 Max.) 7.493 (8.128 Max.)
[e] 0.050 + 0.006 1.270 = 0.152
el 0.370 Nor. "9.40 Nor.
Hg 0.406 £ 0.010 10.312 £ 0.254
L 0.036 *+ 0.008 0.914 + 0.203
Le 0.055 + 0.008 1.397 = 0.203
S 0.035 Max. 0.889 Max.
y 0.006 Max. 0.152 Max.
] 0° ~ 8° 0° ~ 8°
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PACKAGING INFORMATION

SO 28L Outline Dimension (300 mil)

rgpnaRAARAARE —
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EEEHEBEEBEBEHEB

1

4

el

DETAIL F

SEE DETAIL F

Dimensions in mm

Symbol Dimensions in inch

A 0.106 Max. 2.692 Max.

A1l 0.004 Min. 0.102 Min.

b 0.016 +_ %?042 0.406 io(jjooszl

+ 0.004 + 0.
c 0.010 _00.002 0.254 —OO?C());
0.705 (0.730 Max.) 17.907 (18.540 Max.)

E 0.295 (0.320 Max.) 7.493 (8.128 Max.)
[e] 0.050 + 0.006 1.270 = 0.162
el 0.370 Nor. 9.40 Nor.

He 0.406 * 0.010 10.312 + 0.264
L 0.036 + 0.008 0.914 + 0.203
Le 0.055 + 0.008 1.397 = 0.203
S 0.045 Max. 1.143 Max.
y 0.006 Iviax. 0.152 Max.
[] 0° ~ 8° 0° ~ 8°
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SO 28L Outline Dimension (330 mil)

PACKAGING INFORMATION

HAAAAAABAAAARH T —

O

CEEEEEEEEEE R

He

SEE DETAIL F

Symbol Dimensions in inch Dimensions in mm
A 0.112 Max. 2.845 Max.
Al 0.004 Min. 0.102 Min.
b 0.016 © %%%é 0.406 © %':)%2]
c 0.010 * g’_g%; 0.284 * %,2)(;
D 0713 (0.736 Max.) 18.110 (18.694 Max.|
E 0.331 (0.356 Max.) 8.407 (9.042 Max.)
o 0.050 * 0.006 1270 % 0.152 .
el 0.429 Nor. 10.90 Nor. E g
He 0.465 + 0.010 11.811 + 0.254 5
L 0.036 * 0.008 0914 * 0.203
L 0.067 + 0.008 1702 * 0.203
S 0.048 Max. 1219 Max.
Y 0.006 Max. 0.152 Max.
0 0° ~ 8° 0° ~ 8°




Oume

PACKAGING INFORMATION

PLCC 28L Outline Dimension

[ SR S— S P S N R NN [ U ) N (|
12 18

D1

125
p 2
D ]
] . O
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g ]
19 ]
L. S
IR
<
Oly

(SEATING PLANE)

Symbol Dimensions in inch Dimensions in mm
A 0.172 + 0.008 4,369 + 0.203
A1 0.100 = 0.008 2.540 * 0.203
b 0018 * {00 0457 1 { o

+ +

o oos * 0004 o7 * 0102
c 0010 * g:ggg‘ 0.254 ' 8:(1)(5)?‘
D 0.490 = 0.005 12.446 * 0.127
D1 0.453 (0.485 Max.) 11.506 (12.319 Max.)
) 0.050 * 0.006 1.270 £ 0.1562
E 0.490 = 0.005 12.446 £ 0.127
E1 0.453 (0.485 Max.) 11.506 (12.319 Max.)

0.410 + 0.020 10.414 + 0.508
G 0.410 = 0.020 10.414 + 0.508

0.006 Max. 0.152 Max.
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PACKAGING INFORMATION

PLCC 44L Outline Dimension
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(SEATING PLANE)

Symbol Dimensions in inch Dimensions in mm
A 0.172 + 0.008 4.369 + 0.203
Al 0.100 + 0.008 2540 + 0.203
b 0.018 * %‘%%‘; 0457 * %:8%21

+ + 0.
b1 0028 8883 0711 _ ?)2)2%
c 0.010 * %‘_%%‘2‘ 0.254 i%})%%
D 0.690 + 0.005 17526 + 0.127
D1 0.653 (0.685 Max.) 16.586 (17.399 Max.)
[e] 0.050 = 0.006 1.270 £ 0.152
E 0.690 + 0.005 17.526 + 0.127
E1 0.653 (0.685 Max.) 16.586 (17.399 Max.)
0.615 = 0.020 15.621 * 0.508
0.615 * 0.020 15.621 + 0.508
0.006 Max. 0.152 Max.
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PLCC 52L Outline Dimension

PACKAGING INFORMATION

D g
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[aly]

(SEATING PLANE)

Symbol Dimensions in inch Dimensions in mm
A 0.172  0.008 4369 * 0203
Al 0.100 * 0.008 2540 £ 0203
b 0018 * 0004 0.457 * 0102

— 0.002 — 0.051
b1 0.028 * 8‘883 o * 8:3212
c 0.010 t%%%‘; 0.254 +_°d10%21
D 0.790 + 0.005 20,066 * 0.127
D1 0.753 (0.785 Max.) 19.126 (19.939 Max.)
[ 0.050 + 0.006 1270  0.152
0790 * 0005 20,066 *+ 0.127
E1 0.753 (0.785 Max ) 19.126 (19.939 Max |
0710 £ 0.020 18.034 * 0508
G 0710 * 0.020 18.034 + 0508
y 0.006 Max. 0.152 Max.
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PACKAGING INFORMATION

PLCC 68L OQutline Dimension
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(SEATING PLANE)

Symbol Dimensions in inch Dimensions in mm
A 0.170 + 0.008 4318 £ 0203
Al 0.100 + 0.008 2540 * 0.203
b 0018 © 00 0457 * %192
b1 0028 * %’%gg 0711 ¥ %"2)221
c 0008 * %9 0203 * 0102
D 0.990 + 0.005 25.146 + 0.127
D1 0.954 (0.985 Max.) 24.232 (26.019 Max.)
] 0.050 * 0.006 1276 * 0.162
E 0.990 * 0.005 26.146 * 0.127
E1 0.954 (0.985 Max.| 24.232 (25.019 Max.)

0917 £ 0.020 23.292 * 0.508
G 0917 + 0.020 23.202 * 0.508
0.006 Max. 0.152 Max.
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PACKAGING INFORMATION

PLCC 84L Outline Dimension
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o

' [e] (SEATING PLANE)
- F
i 1
Symbol Dimensions in inch Dimensions in mm
A 0.170 + 0.008 4.318 = 0.203
Al 0.100 * 0.008 2540 + 0.203
+ 0.004 + 0.102
b 0.018 _ 0.002 0.457 — 0.051
+ 0.004 + 0.102
b1 0.028 — 0.002 0.711 — 0.051
+ 0.004 + 0.102
c 0.008 0,002 0.203 _ 0.051
D 1.190 + 0.005 30.226 + 0.127
D1 1.163 (1.185 Max.) 29.286 (20.099 Max.)
(€] 0.050 + 0.006 1.270 * 0.152
E 1.190 + 0.005 30.226 + 0.127
E1 1.163 (1.185 Max.) 29.286 (30.099 Max.)
1.117 = 0.020 28.372 * 0.508
G 1.117 £ 0.020 28.372 £ 0.508
0.006 Max. 0.152 Max.
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QFP 48L Outline Dimension

IRRRRRRARAL)
== @) ==
B

L 5 o N

b \ SEATING PLANE
f—
SEE DETAIL F

DETAIL F
Symbol Dimensions in inch Dimensions in mm
A 0.063 + 0.012 1.600 *+ 0.305
A1 0.006 * 0.004 0.152 + 0.102
b 0013 %“%%‘; 0.330 © %‘}2)0521 P
T =
c 0008 © 00 0152 © 9102 é g
0.394 (0.420 Max.) 10.000 (10.668 Max.) £
E 0.394 (0.420 Max.) 10.000 (10.668 Max.)
[e] 0.030 *+ 0.006 0.762 £ 0.152
Hp 0.630 = 0.014 16.000 * 0.356
He 0.630 * 0.014 16.000 + 0.356
L 0.075 + 0.012 1.905 + 0.305
L1 0.118 £ 0.012 2.997 + 0.305
0.006 Max. 0.152 Max.
] 0° ~8° 0° ~ 8°
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@uma PACKAGING INFORMATION

QFP 64L Outline Dimension

I HD
D A1
64 . 53
Tantanspand P
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20 32 B c
A L1
A e
[ B
—_——= O u.u.p.g.g.l gy o oo o
@ b \ SEATING PLANE
SEE DETAILF
m DETAILF
Symbol Dimensions in inch Dimensions in mm
A 0.120 = 0.010 3.048 * 0.254
Al 0.008 = 0.004 0.203 £ 0.102
+ 0.004 + 0.102
b 0.016 — 0002 0.400 — 0051
+ 0.004 + 0.102
c 0.006 — 0.002 0.162 — 0.051
0.551 (0.576 Max.) 14.000 (14.630 Max.)
E + 0.787 (0.812 Max.) 20.000 (20.625 Max.)
e] 0.039 * 0.006 1.000 + 0.152
Hp 0.740 * 0.012 18.796 + 0.305
He 0.976 * 0.012 24.790 + 0.305
L 0.047 * 0.012 1.194 + 0.305
L1 0.095 * 0.012 2.413 £ 0.305
0.006 Max. 0.152 Max.
00 ~ 80 00 ~ 80
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QFP 80L Outline Dimension

PACKAGING INFORMATION

| |
=0 =
24§ O %41 ? =E—_'
[ ) —

L1

SEATING PLANE

SEE DETAIL F 0 -
(o] ] L
DETAIL F
Symbol Dimensions in inch Dimensions in mm
A 0.120 + 0.010 3.048 + 0.254
Al 0.008 + 0.004 0.203 + 0.102
+ 0.004 + 0.102
b 0.014. _ 0'oon 0361 0.051 - é
]
+ 0.004 +0.102 g E
c 0.006 — 0.002 0.152 — 0.051 K] %
D 0.551 (0.676 Max.) 14.000 (14.630 Max.) -
E 0.787 (0.812 Max.) 20.000 (20.625 Max.)
[e] 0.032 + 0.006 0.800 + 0.1562
Hp 0.740 + 0.012 18.796 + 0.305
He 0.976 + 0.012 24.790 + 0.305
L 0.047 + 0.012 1.194 + 0.3056
L1 0.095 + 0.012 2.413 + 0.305
y 0.006 Max. 0.152 Max.
] 0° ~ 8° 0° ~ 8
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PACKAGING INFORMATION

QFP 100L Outline Dimension

SEATING PLANE
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DETAILF
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A
I—ﬁmf--‘ : 1
T b \ SEATING PLANE
\__SEE DETAILF
(O] y ]
Symbol Dimensions in inch Dimensions in mm
A 0.120 = 0.010 3.048 = 0.254
A1l 0.008 + 0.004 0.203 + 0.102
+ 0.004 + 0.102
b 0012 _ 0002 0.3056 _ 0.051
+ 0.004 + 0.102
c 0006 0.002 0.152 0051
0.551 (0.576 Max.) 14.000 (14.630 Max.)
E 0.787 (0.812 Max.) 20.000 (20.625 Max.)
[e] 0.026 *+ 0.006 0.660 * 0.152
Hp 0.740 * 0.012 18.796 * 0.305
He 0976 + 0.012 24790 * 0.305
L 0.047 + 0.012 1.194 + 0.305
L1 0.095 + 0.012 2.413 + 0.305
y 0.006 Max 0.152 Max.
] 0° ~ g° 0° ~ 8
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REPRESENTATIVES/DISTRIBUTORS

OFFSHORE BRANCHES:

UNICORN MICROELECTRONICS CORPORATION FINLAND

3350 SCOTT BLVD., BUILDINGS 48848 YLEISELEKTRONIIKKA OY

SANTA CLARA, CA 95054 U.S.A. LUOMANNOTKO 6, SF-02200 ESPOO, PUHELIN 90-452 1255 FINLAND
TEL: 408-727-9589, 408-727-9239 TEL: 358-0-452-1255

FAX: 408-970-0548, 408-492-1720 TLX: 123212 YLEOY SF

TLX: 172730 NMC SNTA FAX: 358-0-428-932

UNITED MICROELECTRONICS (EUROPE) B.V.

HOEKENRODE 2,1102 BR AMSTERDAM ZUIDOOST FRANCE
THE NETHERLANDS ASIA MOS .
TEL: 020-970-766 (3 LINES) BATIMENT “EVOLIC 1%, 165, BLD DE VALMY, 92705 COLOMBES
FAX: 020-977-826 PARIS, FRANCE
TLX: 11677 UMC NL TEL: 33-1-4760-1255, 33-1-4760-1247
TLX: 613890 F
UMC K. K. FAX: 33-1-4760-1582
3F, 20-29, 2-CHOME TAKANAWA, MINATO-KU, TOKYO ,JAPAN
TEL: 03-280-3661 IRELAND
FAX: 03-280-3663 NELTRONIC LIMITED
JOHN F.KENNEDY ROAD NAAS RD., DUBLIN 12 IRELAND
UNITED MICROELECTRONICS COMPANY LTD. TEL: 353-1-501845
RM. 1003, TOWER B, HUNGHOM COMM. CENTRE TLX: 93556 NELT EI
37-39, MA TAU WAl RD,HUNGHOM, KOWLOON, H.K. FAX: 353-1-552789
TEL: 852-765-7122
FAX: 852-765-7483 ISRAEL
UMNITEC UMVERSAL TECHNOLOGY. LTD.
EUROPEAN REPRESENTATIVES 1 MASKIT ST. HERZLLA 46120, ISRAEL P.0.B. 2123
TEL: 52-57-6006
AUSTRIA FAX: 52-57-6790
LEITGEB KG
HAUPTSITZ BUNKERSTRASSE 58 A-9800 SPITTAL/DRAU, AUSTRIA ITALY
TEL: 222-715-3251 ESCO ITALIANA S.P.A.
TLX: 48191 DLEIA VIA F.LLI CASIRAGHI 355, 20099 SESTO S.GIOVANNI, MILAN ITALY
FAX: 222-712-5218 TEL: 39-2-240-9241, 39-2-240-9251
TLX: 322383 ESCOM |
BELGIUM FAX: 39-2-240-9255
INELCO ELECTRONICS
AVENUE DES CROIX DE GUERRE 94, B-1120 THE NETHERLANDS
BRUXELLES, BELGIUM ALCOM ELECTRONICS BV
TEL: 32-2-216-0160 ESSE BAAN 1,2908 1J CAPELLE A/D IUSSEL, THE NETHERLANDS
TLX: 22090 INELCO B
FAX: 32-2-216-4606 ELINCOM ELEKTRONISCHE COMPONENTEN
OOSTERKADE 33,9503 HP, STADSKANAAL THE NETHERLANDS c
DENMARK TEL: 05990- 14830 -5
AEG-DANSK AKTIESELSKAB TLX: 53378 ELIN N L]
ROSKILDEVE.J 8-10, 2620 ALBERTSLUND DENMARK FAX: 05990-20360 g E
TEL: 45-42-64-8522 &5
TLX: 33122 ELAEG DK PORTUGAL c
FAX: 45.42-64-8449 NIPOSOM - J. NABAIS, LDA. =
RUA HUMBERTO CRUZ, 4 1900 LISBON, PORTUGAL
ENGLAND TEL: 01-894637, 01-894669
MANHATTAN SKYLINE UIMITED FAX:01-809517
MANHATTAN HOUSE,BRIDGE RD., MAIDENHEAD TLX: 14028 NIP P
BERKSHIRE SL6 8DB. GREAT BRITAIN
TEL: 44-628-75851 SPAIN
TLX: 847898 MANSKY 6 VENCO ELECTRONICA S.A.

FAX: 44-627-82812 GALILEO 249, 08028 BARCELONA SPAIN

TEL: 34-3-330-9751, 34-3-330-9197

METL TLX: 98266 VNCE E
GT. HASELEY TRADING ESTATE GREAT HASELEY OXFORDSHIRE FAX: 34-3-421-3377
OX8 7PF GREAT BRITAIN
TEL: 44-844-278781 SWEDEN
:’ﬁ;f gﬁg&znus TOPCOMP ELEKTRONIK
: ISAFJORDSGATAN 16
PRODUCT ASSESSMENT ?E‘L‘i“;’;?s"z‘l,’;émc"”"w SWEDEN
65 CARSHALTON RD. SUTTON SURREY SM1 4LH ENGLAND TLX: 8125008 COMEKA' S
TEL:44-1-661-6281  FAX:44-1-642-0454 FAX: 46-8-752-4175
TLX: 8954575 CTC LDN G ’
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REPRESENTATIVES/DISTRIBUTORS -

SWITZERLAND

ICCM ELECTRONICS AG

VULKANSTRASSE 120, CH-8048 ZURICH SWITZERLAND
TEL:41-1-432-3434

TLX: 822101 ICM CH

FAX: 41-1-432-1070

TURKEY

BARKEY CO., LTD.

SANAY! MALZEMELERI, TEMSILCILIK LTD. ST!, P.K. 677-SISLI
ISTANBUL, TURKEY

TEL:90-1-131-1289, 90-1-148-9147

TLX: 26900 NED TR, 27843 HEN TR

FAX:90-1-151-7519

W. GERMANY

DISCOMP ELEKTRONIK GMBH

SCHARNHAUSER STRASSE 3, 7024 FILDERSTADT 1
WEST GERMANY

TEL: 49-711-704061

FAX:49-711-702640

ENDRICH BAUELEMENTE VERTRIEBS GMBH

MOTZINGER STR. 43, P.O.BOX 340 D-7270 NAGOLD W. GERMANY
TEL: 49-7452-2868

TLX: 765346 ENDRI D

FAX: 49-7452-1470

MANHATTAN SKYLINE GMBH

WIESBADENER STRASSE 5A 6204 TAUNUSSTEIN-HAHN
W.GERMANY

TEL: 49-6128-23044

TLX:4182704 MSL D

FAX: 49-6128-21478

SCHUKAT ELECTRONIC VERTRIEBS GMBH

KRISCHERSTRASSE 27, D-4019, POSTFACH 10061 D4019, MONHEIM
W. GERMANY

TEL: 49-2173-39660

FAX:49-2173-396681

TLX: 8515732 SELE

NORWAY

TOPCOMP ELEKTRONIKK

BROBEKKVEIEN 38, N-0583 OSLO 5 NORWAY
TEL: 47-2-7722860

FAX: 47-2-653930

ASIAN REPRESENTATIVES

HONG KONG

COMPONENT SUPPLIES LIMITED

RM 705, BLOCK A, 7/F HUNGHOM COMMERCIAL CENTRE,
37-39, MA TAU WAI RD. HUNGHOM, KOWLOON, HONG KONG
TEL: 852-365-7171

TLX: 39933 CSLHK HX

FAX: 852-764-3074

S.A.S. ELECTRONIC CO,, LTD.

RM 603, TOWER B,HUNGHOM COMM. CENTRE,

37-39, MA TAU WAI RD., HUNGHOM, KOWLOON, HONG KONG
TEL: 852-362-0271~6

TLX: 40019 SASEC HX

FAX: 852-765-6469

INDIA

PERMEDIA ASSOCIATES

14, DREAM LAND HOUSE, 1ST FLOOR, 1/18-B, ASAF ALI RD.,
NEW DELHI-110002 INDIA

TEL:91-11-733839, 91-11-732347

TLX: 031-62136 PAAS-IN

FAX:91-11-644-1711

ISRAEL
UNITEC UNIVERSAL TECHNOLOGY LTD.

1 MASKIT ST.HERZLLA 46120,ISRAEL P.0.B. 2123
TEL: 52-57-6006
FAX: 52-57-6790

JAPAN

RECTRONICS CORP.

2F, S S BLDG 6-8-16 NISHIKASA| EDOGAWA-KU, TOKYO(134), JAPAN
TEL: 81-3-878-2901

FAX: 81-3-878-2905

JAPAN MACNICS CORP.

516, IMAIMINAMI-CHO, NAKAHARA-KU, KAWASAKI-CITY, 211 JAPAN
TEL: 81-44-7110022

TLX: 28988 JAPNAC

FAX: 81-44-7112214

NISSEI ELECTRONICS, LTD.

HITACHI ATAGO BLDG. 15-12, NISHI-SHIMBASHI 2-CHOME.
MINATO-KU, TOKYO 105 JAPAN

TEL: TOKYO 03-504-7922

TLX: J27481 NISSELEC

FAX: TOKYO 03-504-7900

KOREA

DONGJIN TRADING CO., LTD.

SUITE 302, CHANGWON BLDG., 5615-44 MANGWOO-2-DONG,
JUNGLANG-KU, SEOUL, 131-232 KOREA

TEL: 82-2-4912211-5

TLX: K27658 DOJICO

FAX: 82-2-4919861

KORTRONICS ENTERPRISE

RM. 202, SEOJUNG BLDG., 830-24, YOKSAM-DONG KANGNAM-KU,
SEOUL, KOREA

TEL: 82-2-562-9055-7

TLX: K26759 KORTRON

FAX: 82-2-557-1096

SINGAPORE

SINTRONIC COMPANY

996 BENDEMEER RD., #06-03, KALLANG BASIN IND., ESTATE,
SINGAPORE 1233

TEL: 65-294-3815

TLX: KUMARS RS24337

FAX: 65-298-8658

OTHERS

S.AFRICA

PROMILECT (PTY) LTD.

32 THORA CRESCENT WYNBERG 2090 S.AFRICA
TEL: 27-11-887-2110

TLX: LE. 424052

FAX: 27-11-887-3872

TAIWAN

BRIGHT UP INDUSTRIES CO., LTD.

12/F-8, #142, CHUNG HSIAO E. RD., SEC 4, TAIPEI, TAIWAN, R.O.C.
TEL: 773-2194, 776-5455

TLX: 14189 BRIUP

FAX:751-9545

COMMONWORTH ENTERPRISE CO., LTD.

4/F #78 , CHUNG CHENG 3RD., RD. KAOHSIUNG, TAIWAN, R.O.C.
TEL: 07-282-8806, 07-211-8492

FAX: 07-272-6411

GOLDEN DEVICE ELECTRONICS CO,, LTD.

12F, NO.121, SEC. 1, HSIN SHENG S. RD., TAIPEI, TAIWAN, R.O.C.
TEL: 776-5066

TLX: 13508 GDNDEV

FAX: 731-5876

JIUNTAIR ENTERPRISE CO., LTD.

RM 9,6/F,#103 CHUNG CHENG 4TH RD., KAOHSIUNG, TAIWAN, R.O.C.
TEL: 07-281-4204 07-281-2221

FAX:07-251-8240

UNITECH DEVICE CORP.

6/F-2, NO.142, CHUNG HSIAO E. RD.,SEC.4, TAIPEI, TAIWAN, R.O.C.
TEL: 776-0560 ~ 5

FAX:731-3100

B-34



b
i
i

REPRESENTATIVES/DISTRIBUTORS

** NORTH AND SOUTH AMERICAN REPRESENTATIVES **

ALABAMA / MISSISSIPI / TENNESSEE GEORGIA
ACM, INC. ACM, INC.
3054 LEEMAN FERRY RD. SUITE C HUNTSVILLE, AL 35801 3169 HOLOOMB BRIDGE ROAD, SUITE 512
TEL:205-881-5493 NORCROSS, GA 30071
FAX:205-883-5885 TEL:404-448-7025
FAX:404-368-1163
ARIZONA / NEW MEXICO
E.T.S.A. INC. SOUTHERN ILLINOIS / WISCONSIN
1403 WEST 10TH PLACE, SUITE B-116, TEMPE, AZ 85281 ESA TECHNICAL MARKETING INC.
TEL:602-921-7122 5725 ST. CHARLES ROAD SUITE 211, BERKELEY, IL 60162
FAX:602-921-7125 TEL: 708-544-0120
FAX: 708-544-0266
NORTHERN CALIFORNIA
GNH MARYLAND / VIRGINIA / DC
1101 SAN ANTONIO RD. SUITE 400 MOUNTAIN VIEW, CA 94043 ELTRON SALES
TEL:415-961-6740 415-961-4977 #10 BELL BLUFF COURT, GAITHERSBURG, MD 20879
FAX: 415-061-4979 TEL: 301-921-0302 (NO DIRECT CALL)
GNH ELTRON SALES
2287 GROUSE DR VALLEY SPRINGS, CA 95252 64 CHESTER ST., FRONT ROYAL, VA 22630
TEL: 209-772-2696 TEL: 703-635-7201
FAX: 703-635-1933
SOUTHERN CALIFORNIA ELTRON SALES
ADVANCED CONCEPTS
211 KNOLL ROAD, ROANOKE, VA 24019
23161 ngS g:gngSK ROAD SUITE 350 LAGUNA HILLS, CA 92653 TEL: 703:366.7248 (NO DIREGT GALL)
FAX: 714-583-2535 ELTRON SALES
DYNAREP (LA) 210 54TH STREET, VIRGINIA BEACH, VA 23451
1445 LOS ANGELES AVE., SUITE 301V, SIMI VALLEY, CA 93065 LEL - 804-425-7691
TEL: 805-527-0072 AX: 804-425-1746
FAX: 805-527-0433
MASSACHUSETTS
DYNAREP (0.C.) ROSEN ASSOCIATES
PLAZA DEL LAGO, 17220 NEWHOPE STREET, SUITE 26, 85 FRANKLIN ST., P.0.BOX 558 NEEDHAM HEIGHTS, MA 02194-0004
FOUNTAIN VALLEY, CA 92123 TEL: 617-449-4700
TEL: 714-545-3255 FAX: 617-449-5245
FAX: 714-545-3717
PROSALES MICHIGAN
A. BLUMENBERG ASSOC., INC.
5625 RUFFIN RD., SUITE 200, SAN DIEGO, CA 92123 25000 GREENFIELD ROAD SUITE 242 OAK PARK, MI. 48237
TEL:619.571-1133 TEL: 313-968-3230
FAX: 619-571-1313 FAX: 313-968-3239
So%lg?a,::ég N/GWYOMING / MONTANA MINNESOTA / IOWA
COMPLETE SALES
11811 E. 33RD. AVE. #A, AURORA, CO 80018 7475 NORTH 15TH ST.,0AKDALE, MN 55119

TEL: 303-340-8535

TEL: 612-731-2923
FAX: 303-341-7930 31-29

FAX:612-731-9238

c
CONNECTICUT 2
ROSEN ASSOCIATES NEW JERSEY g
P.0.BOX 409 MIDDLEBURY, CT 06762 ASTROREP INC. 5
TEL: 617-449-4700 271 ROUTE 46, SUITE 210 A, FAIRFIELD, NJ 07006 2
FAX: 203-598-3255 TEL: 201-808-0025 -
FAX: 201-808-9616
FLORIDA
G aosones NEW YORK
251 MAITLAND AVE SUITE 101 ALTAMONT INGS, FL 32701 -
TEL: 407-831-1717 E SPRINGS, FL. 3 103 COOPER STREET, BABYLON, NY 11702
FAX: 407.831-8767 TEL: 516-422-2500
FAX: 516-422-2504
C.ASSOCIATES
23083 S.W. 61ST AVE BOCA RATON, FL 33428 NORTH CAROLINA / SOUTH CAROLINA
TEL: 407-488-6090 PRIME COMPONENTS
FAX: 407-451-4927 6131 FALLS OF NEUSE ROAD SUITE 107 RALEIGH, NC 27609
TEL: 919-850-9866
C. ASSOCIATES FAX: 919-850-9867
3201 GARRISON RD PALM HARBOR, FL 34683
TEL: 813-736-3422 PRIME COMPONENTS

5250 77 CENTER DRIVE, SUITE 350, CHARLOTTE, NC 28217
TEL: 704-522-1150
FAX:704-522-1151
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REPRESENTATIVES / DiSTRIBUTORS

OHIO / WESTERN PA

SALES PLUS

7575 TYLER BOULEVARD SUITE C-45 MENTOR, OH 44060
TEL: 216-042-7811

FAX: 216-942-7643

SALES PLUS
8458 INVERGORDON DUBLIN, OH 43017
TEL: 614-889-8362

OKLAHOMA

ION ASSOCIATES, INC.
11101-E EAST 41ST STREET, TULSA, OK 74146

OREGON / NORTHERN IDAHO / BC CANADA
ELECTRONIC ENGINEERING SALES

17020 S.W. UPPER BOONES FERRY ROAD SUITE 301
PORTLAND, OR 97224

TEL: 503-639-3978

FAX: 503-684-3326

(MAILING ADDRESS)

ELECTRONIC ENGINEERING SALES

P.O. BOX 231149, PORTLAND, OR 97223

EASTERN PA/ SOUTHERN NJ / DEL
L.D. LOWERY, INC
2801 WEST CHESTER PIKE, BROOMALL, PA 19008
TEL: 215-356-5300
FAX: 215-356-8710

L.D. LOWERY, INC
P.O. BOX 165, 11 EAGLE VIEW DRIVE, EDGEMONT, PA 11028

UTAH / SOUTHERN IDAHO

WASATCH REPRESENTATIVES

5282 SOUTH 320 WEST #3D-100, SALT LAKE CITY, UT 84107
TEL: 801-265-0286

FAX: 801-268-6315

WASHINGTON
ELECTRONIC ENGINEERING SALES
8405 165TH AVE. N.E. REDMOND, WA 98052

TEL: 206-883-3374
FAX: 206-882-1347

CANADA

COMPONETICS

3540 ASHBY ST LAURENT, QUEBEC CANADA H4R 2C1
TEL: 514-331-9930

FAX: 514-331-1498

COMPONETICS
210 COCHRANE DR. UNIT #8 MARKHAM, ON CANADA L3R 6B6
TEL: 416-479-7200

COMPONETICS

220 COMPTON OTTAWA, CANADA K2B 5A9
TEL: 613-728-1050

FAX: 613-728-1543

COMPONETICS
C/O F.W. MYERS
HIGHGATE SPRING, VT 05460

ARGENTINA

ELKO COMPONENTS ELECTRONICOS

ELKO S.R.L. AV. BELGRANO 1661,1093-BUENOS
AIRES REPUBLIC, ARGENTINA

TEL: 40.3607/5281/8971

TLX: 17561 ELKO AR

BRAZIL

MATRIZ

AV. DOS BANDEIRANTES, 5576 - CEP 04071
PTO PAULISTA - SAC PAULO - SP, BRAZIL
TEL: 011-581-7842

FAX:011-581-1331

TLX: 1137637

** U.S.A. DISTRIBUTOR LISTING **

ALABAMA

REPTRON

4950 CORPORATE DRIVE SUITE 105C HUNTSVILLE, AL 35805
TEL: 205-722-9500

FAX: 2057229565

ARIZONA

AVED (F)

7741 EAST GRAY ROAD SUITE #9 SCOTTSDALE, AZ 85260
TEL: 602-951-9788

FAX: 6029514182

CYPRESS (F)

455 S. 48TH STREET TEMPE, AZ 85281
TEL: 602-966-2256

FAX: 6029213351

FUTURE ELECTRONICS, INC.(F)

4636 E. UNIVERSITY, S #245 PHOENIX, AZ 85034
TEL: 602-968-7140

FAX: 6029680334

NORTHERN CALIFORNIA

ALMO ELECTRONICS

2107 NORTH FIRST STREET SAN JOSE, CA 95110
TEL: 408-436-8822

TWX: 9103399559

FAX: 4084368928

BELL MICROPRODUCTS, INC. (F)

550 SYCAMORE DRIVE MILPITAS, CA. 95035
TEL:408-434-1150

FAX:4084340778

CYPRESS ELECTRONICS (F)
2175 MARTIN AVE. SANTA CLARA, CA 95050
TEL: 408-980-2500X319

408-980-8400

FAX: 4089869584

BRADAS MICROTECH/CYPRESS (F)

3263 SCOTT BLVD. SANTA CLARA, CA 95050
TEL: 408-988-8300

FAX: 4089887720

FUTURE ELECTRONICS, INC.(F)

575 RIVER OAKS PKWY SAN JOSE, CA 95134
TEL: 408-434-1122

FAX: 4084330822

WESTERN MICROTECHNOLOGY (F)

CORPORATE HEADQUARTERS *

12900 SARATOGA AVENUE SARATOGA, CA 95070
TEL: 408-725-1660

FAX: 4082556491

(UPS SHIP TO)

WESTERN MICROTECHNOLOGY (F)

252 HACIENDA AVE., CAMPBELL, CA 95008

SOUTHERN CALIFORNIA

ALMO ELECTRONICS (F)

5417 E. LA PALMA AVENUE ANAHEIM, CA 92807
TEL: 714-777-4711, 714-779-5855

TLX: 559175

FAX: 7147770410

ALMO ELECTRONICS (F)

5137 CLARETON DRIVE, SUITE 200, AGOURA HILLS, CA 91301
TEL:818-991-3984

FAX: 8187060549
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REPRESENTATIVES/DISTRIBUTORS

AVED INC. (F) CYPRESS ELECTRONICS (NF)
1582 PARKWAY LOOP,UNIT G, TUSTIN, CA 92680 12503 EAST EUCLID DRIVE #80, ENGLEWOOD, CO 80111
TEL: 714-259-8258 TEL: 303-792-5829
FAX: 7142590828 FAX: 3037925832
AVED, INC. (F) BETA WINTRONIC (F)
31194 LA BAYA DRIVE, SUITE #100, WESTLAKE VILLAGE, CA 91362 4935 ALLISON ST., ARVADA, CO 80002
TEL: 818-889-2861 TEL: 303-431-7161
FAX: 8188892472 FAX: 3034314964
AVED INC. (F)
6397 NANCY RIDGE ROAD, SAN DIEGO, CA 90121 FUTURE ELECTRONICS, INC.(F)
TEL: 619-558-8890 9030 YUKON ST. #2700, BROOMFIELD, CO 80020
FAX:6195583018
AVED INC. (F) CONNECTlCUT
;. 1 1) \ 1 C o
gﬁo 5:93; 324_?8%?/\_ KING, UNIT D, VISALIA, CA 93251 FUTURE ELECTRONICS, INC.(F)
FAX: 2097348865 24 STONY HILL ROAD, BETHEL, CT 06801
TEL: 203-743-9594
BELL MICROPRODUCTS, INC. FAX: 2037989745
} zéaLsc; :Agééggggv. FOUNTAIN VALLEY, CA 92708 WESTERN MIGROTECHHOLOGY (F)
731 WEST MAIN STREET, SUITE B2 LANTERN RIDGE
CYPRESS ELECTRONICS (F) MONROE, CT 06468
6230 DESCANSO ST., BUENA PARK, CA 90620 TEL: 203-452-0533
TEL: 714-521-5230
FLORIDA
CYPRESS/RPS ELECTRONICS (F)
10054 MESA RIDGE CT., SUITE #118, SAN DIEGO, CA 92121 ETEK ELECTRONICS CORP. (NF)
TEL: 619-535-0011 1490 N. W. 79TH AVE., MIAMI, FL 33126
FAX:6195350018 TEL: 305-593-1188

FAX: 3055931762
CETEC-FUTURE DIV. OF FUTURE ELECTRONICS, INC.(F)

3940 RUFFIN ROAD, SAN DIEGO, CA. 92111 FUTURE ELECTRONICS, INC.(F)
TEL: 619-278-5020 380 S. NORTH LAKE BLVD., ALTAMONTE SPRINGS, FL 32701
FAX: 6195768564 TEL:407-767-8414

FAX:4078349318
CETEC-FUTURE DIV. OF FUTURE ELECTRONICS, INC.(F)
21730 NORDHOFF ST., CHATSWORTH, CA. 91311

TEL: 818-700-0914 FUTURE ELECTRONICS, INC.(F)
FAX: 8187000826 4900 N. CREEKSIDE DR., CLEARWATER, FL 34620
TEL: 813-578-2770
CETEC-FUTURE DIV. OF FUTURE ELECTRONICS, INC.(F) FAX: 8135767600
1692 BROWNING AVE.
IRVINE, CA 92714 INTERTEC COMPONENTS (F)
TEL: 714-250-4141 762 BIG TREE DRIVE, LONGWOOD, FL 32750
FAX: 7142504185 TEL: 407-834-7777
TWX: 503793
MOUSER ELECTRONICS (F) FAX: 4077678720
11433 WOODSIDE AVE., SANTEE, CA. 92071
TEL: 619-449-2300 CORPORATE:
TWX:9103311175 REPTRON ELECTRONICS, INC. (F)
FAX: 6194496041 14501 McCORMICK DR., TAMPA. FL 33626
TEL: 813-854-2351
WESTERN MICROTECHNOLOGY (F) FAX: 8138541324 €
1637 NORTH BRIAN STREET, ORANGE, CA 92667 PM FAX: 8138550942 2
TEL: 714-637-0200 E
FAX: 7149981883 REPTRON ELECTRONICS, INC. (F) S
15420 RACETRACK ROAD, TAMPA, FL 33626 8
WESTERN MICROTECHNOLOGY (F) TEL: 813-855-4656 £
6837 NANCYRIDGE DRIVE, SAN DIEGO, CA 92121 FAX: 8138557660
TEL: 619-453-8430
FAX:6194531465 REPTRON ELECTRONICS, INC. (F)
3320 N. W. 53RD STREET, SUITE 206, FORT LAUDERDALE, FL. 33309
WESTERN MICROTECHNOLOGY (F) TEL: 800-365-4321, 407-735-1112
28720 ROADSIDE DRIVE, SUITE 175, AGUORA HILLS, CA 91301 FAX:4077351121
TEL: 818-707-0377
FAX: 8187067651 VANTAGE COMPONENTS (NF)

1761 W HILLSBORO BLVD., DEERFIELD BEACH, FL 33441
TEL: 407-429-1001

COLORADO FAX: 4074813586

AVED - ROCKY MOUNTAIN,INC.(NF) . GEORGIA

4090 YOUNGFIELD ST., WHEAT RIDGE, CO 80033

TEL: 303-422-1701 FUTURE ELECTRONIC, INC.(F)

3000 NORTHWOODS PKWY, SUITE 295, NORCROSS, GA 30083
TEL:404-441-7676
FAX: 40444175800
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REPRESENTATIVES/DISTRIBUTORS

REPTRON ELECTRONICS (F)

3040 BUSINESS PARK DR., SUITE H, NORCROSS, GA 30071
TEL: 404-446-1300

FAX: 4044462991

ILLINOIS

GBL GOOLD (F)

101 LELAND CT., BENSENVILLE, IL 60106

TEL: 312-860-7171

FAX: 312860726

FUTURE ELECTRONIC, INC.

1000 EAST STATE PKWY, UNIT B, SCHAUMBURG, IL 60195
TEL: 312-882-1255

FAX: 3124909290

QPS ELECTRONICS, INC.(NF)

101 EAST COMMERCE DRIVE, SCHAUMBURG, IL 60173
TEL: 312-884-6620

FAX: 3128847573

REPTRON ELECTRONICS/CHICAGO(F)

1000 EAST STATE PARKWAY, SUITE K, SCHAUMBURG, IL. 60195
TEL: 312-882-1700

FAX: 3128828904

MARYLAND

FUTURE ELECTRONICS, INC.(F)

7165 COLUMBIA GATEWAY, COLUMBIA, MD 21046-2101
TEL: 301-995-1222

FAX: 3017300509

GENERAL RADIO SUPPLY CO (F)
6935L OAKLIND MILLS RD. COLUMBIA, MD 21045
TEL: 301-995-6744

VANTAGE COMPONENTS (F)

6925R OAKLAND MILLS DR. COLUMBIA, MD 21045
TEL: 301-720-5100

FAX:301-381-2172

MASSACHUSETTS

ALMO ELECTRONICS

60 SHAWMUT ROAD CANTON, MA 02021
TEL: 617-821-1450

FAX: 617-828-9522

AVED ELECTRONICS, INC. (F)

200 BUSINESS PARK DR. ANDOVER, MA 01810
TEL: 508-688-3800

FAX: 508-794-0159

BELL MICROPRODUCTS (F)

16 UPTON DRIVE WILMINGTON, MA 01887
TEL: 508-658-0222

FAX: 508-694-9987

FUTURE ELECTRONICS, INC.(F)

133 FLANDERS ROAD, WESTBOROUGH, MA 01581
TEL: 508-366-2400

FAX: 508-366-1195

WESTERN MICROTECHNOLOGY (F)

#9 CORPORATE PLACE 1ll 20 BLANCHARD ROAD BURLINGTON,
MA 01803

TEL: 617-273-2800

MICHIGAN

CALDER ELECTRONICS
4245 BROCTON DRIVE S.E., GRAND RAPIDS, M| 49508
TEL: 616-698-7400

LS| MARKETING (NF)

CONTROL ELECTRONICS DIV. OF

37450 ENTERPRISE CT., FARMINGTON HILLS, M148018
TEL: 313-553-7800

TLX: 4320041

FAX: 313-563-8226

REPTRON ELECTRONICS .
34403 GLENDALE, LIVONIA, M! 48150
TEL: 313-525-2700

FAX: 3135263209

MINNESOTA

FUTURE ELECTRONICS, INC.(F)

10025 VALLEY VIEW ROAD #196, EDEN PRAIRIE, MN 55344
TEL: 612-844-2200

FAX: 612944-2520

REPTRON ELECTRONICS (F)

5959 BAKER ROAD SUITE #360 MINNETONKA, MN 55345
TEL: 612-938-0000

FAX: 612-938-3995

NEW JERSEY

ALTA
3443 HADDONFIELD ROAD PENNSAUKEN, NJ 08109
TEL: 609-488-1442

FUTURE ELECTRONICS, INC. (F)

122 FAIRFIELD ROAD FAIRFIELD, NJ 07006
TEL: 201-227-4346

FAX: 201-227-5305

FUTURE ELECTRONICS, INC. (F)

520 FELLOWSHIP ROAD SUITE A101 MOUNT LAUREL, NJ 08054
TEL: 609-778-7600

FAX: 609-778-4621

GENERAL RADIO SUPPLY CO (F) LY CO. (F)
600 PENN STREET CAMDEN, NJ 08102
TEL: 609-964-8560

FAX: 609-964-2585

VANTAGE COMPONENTS INC. (F)

23 SEBAGO STREET CLIFTON, NJ 07013
TEL:201-777-4100

FAX:201-777-6194

MOUSER ELECTRONICS (F)
12 EMERY AVENUE RANDOLPH, NJ 07869
TEL: 201-328-3322

‘FAX: 201-328-7120

WESTERN MICROTECHNOLOGY (F)
264 PASSAIC DRIVE FAIRFIELD, NJ 07006
TEL: 201-882-4999

NEW YORK

FUTURE ELECTRONICS, INC.(F)

333 METRO PARK ROCHESTER, N.Y. 14623
TEL:716-272-1120

FAX: 716-272-7182

VANTAGE COMPONENTS INC. (F)

1056 WEST JERICHO TURNPIKE SMITHTOWN, N.Y. 11787
TEL: 516-543-2000

FAX: 516-543-2030

FUTURE ELECTRONICS, INC.(F)

7453 MORGAN ROAD LIVERPOOL, N.Y. 13088
TEL: 315-451-2371

FAX: 315-451-7258
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REPRESENTATIVES/DISTRIBUTORS

NORTH CAROLINA

REPTRON ELECTRONICS (F)

5954-A SIX FORKS ROAD RALEIGH, NC 27609
TEL: 919-870-5183

FAX:919-870-5210

OHlo

TELEVOX (NF)

3500 PARK CENTER DR. SUITE 130 DAYTON, OH 45414
TEL:800-333-8353  513-454-1225

FAX: 513-454-0494

TWX: 759251

REPTRON ELECTRONICS (CLEVELAND)
30640 BAINBRIDGE ROAD SOLON, OH 44139
TEL:216-349-1415

FAX: 216-349-1634

REPTRON ELECTRONICS (COLUMBUS)

404 E. WILSON BRIDGE ROAD SUITE A WORTHINGTON, OH 43085
TEL:614-436-6675

FAX: 614-436-4285

OREGON

CYPRESS ELECTRONICS
15075 S. W. KOLL PKWY SUITE
D BEAVERTON, OR 97006
TEL: 503-641-2233

FAX: 503-643-1237

FUTURE ELECTRONICS, INC.(F)

CORNELL OAKS COPORATE CTR.

15236 N. W. GREENBRIER PKWY BEAVERTON, OR 97006
TEL: 503-645-9454

FAX: 503-645-1559

WESTERN MICROTECHNOLOGY (F)

1800 N.W. 169TH STREET BEAVERTON, OR 97006
TEL: 503-629-2082

FAX: 503-629-6845

PENNSYLVANIA

CMD ELECTRONICS

530 E PITTSBURGH McKEESPORT BLVD. N. VERSAILLES, PN 15137

TEL: 412-678-6020
FAX: 412-678-6320

WESTERN MICROTECHNOLOGY
(PHILADELPHIA AREA)

4A EVES DRIVE, SUITE 110, MARLTON, NJ 08503
TEL: 609-596-7775

FAX: 609-985-2797

TEXAS

AVED, SOUTHWEST, INC. (F)

4470 SPRING VALLEY ROAD DALLAS, TX 75244
TEL: 214-404-1144

FAX:214-404-1194

AVED, SOUTHWEST, INC. (F)

6448 HWY 290 E #A103 AUSTIN, TX 78723
TEL: 512-454-8845

FAX: 512-459-8043

BRADAS ELECTRONICS (F)

2156 WEST N.W. HWY DALLAS, TX 75220
TEL: 214-869-9500

FAX:214-869-9418

FUTURE ELECTRONICS, INC.(F)

1900 FIRMAN DRIVE SUITE 150 RICHARDSON, TX 75081
TEL: 214-437-2437

FAX: 214-669-2347

MOUSER ELECTRONICS (F)

2401 HWY 287 N., MANSFIELD, TX 76063
TEL:817-483-0165

FAX: 817-483-8157

OMNI PRO (F)
4141 BILLY MITCHELL DALLAS, TX 75244
TEL: 214-233-9368
214-233-0500
FAX: 214-385-7508

OMNI PRO (F)

7719 WOOD HOLLOW DRIVE #210 AUSTIN, TX 78731
TEL:512-794-9200

FAX: 512-338-9576

REPTRON / DALLAS (F)

3410 MIDCOURT ROAD, SUITE 122 CARROLLTON, TX 75006
TEL:214-702-9373

FAX: 214-404-0409

T™MMI
13405 FLOYD CIRCLE, SUITE 105 DALLAS, TX 75243
TEL: 214-669-0331

WESTERN MICROELECTRONICS (F)
18333 PRESTON SUITE 400 DALLAS, TX 75252
TEL:214-248-3775

WESTERN MICROELECTRONICS (F)
2500 WILCREST 3RD FLOOR HOUSTON, TX 77042
TEL:713-954-4850

UTAH

AVED-ROCKY MOUNTAIN, INC. (F)

1836 PARKWAY BLVD. WEST VALLEY CITY, UT 84119
TEL: 801-975-9500

FAX: 801-977-0245

BETA WINTRONIC (F)
2734 8. 3600 WEST SUITE D WEST VALLEY CITY, UT 84119
TEL: 801-966-0236

FUTURE ELECTRONICS, INC.(F)
2250 SO. REDWOOD ROAD SALT LAKE CITY, UT 84119
TEL: 801-972-8489
FAX: 801-972-3602

WASHINGTON

BRADAS (F)

22125 17TH AVENUE S.E. SUITE 114 BOTHELL, WA 98021
TEL.: 206-281-8900

FAX: 206-485-1512

FUTURE ELECTRONICS, INC.(F)

4038 148TH AVE. N.E. REDMOND, WA 98052
TEL:206-881-8199

FAX: 206-881-5232

WESTERN MICROTECHNOLOGY (F)

14636 N.E. 95TH STREET REDMOND, WA 98052
TEL: 206-881-6737

FAX: 206-882-2996

CANADA

FUTURE ELECTRONIQUE INC.(F)

237 BOUL. HYMUS POINTE-CLARIE, QUEBEC CANADA H9R 5C7
TEL: 514-694-7710

FAX: 514-695-3707

TWX: 6104213251
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REPRESENTATIVES/DISTRIBUTORS

FUTURE ELECTRONIQUE INC.(F)

82 ST. REGIS CRESCENT NORTH DOWNSVIEW, ONTARIO CANADA,
M3J 1Z3 ‘

TEL:416-638-4771

ZANIN ELECTRONIQUE, INC. (F)

136 MERIZZ| ST-LAURENT, QUEBEC CANADA H4T 184
TEL: 514-342-6211

FAX: 514-342-4073

TLX: 05-824230

(UPS SHIP TO)

ZANIN ELECTRONIQUE, INC. (F)

C/O KEBEC TOWER

US AIR CARGO B, BUFFALO INTERNATIONAL AIRPORT
BUFFALO, NY 14225

ZANIN ELECTRONIQUE, INC. (F)

215 CARLING VIEW DRIVE UNIT 202, TORONTO, ONT. CANADA,
MIW 5X8

TEL: 416-674-7220
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