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ﬁtm]é ;2]8 Triple 3-input NAND-gate
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FLH 125 8420 Dual 4-input NAND-gate .
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FLH 135 8430 8-input NAND-gate
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FLH 151 7450
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Dual 4-input NAND-powergate
Dual 2 + 2-input AND/OR-gate, inverting with expander node

Dual 2 + 2-input AND/OR-gate, inverting

=1 ana —AEA

;t; {gé ézgz 2+ 2+ 2+ 2-input AND/OR-gate, inverting .

FLH 191 7402
FLH 195 8402

FLH 191 S7402 S1 as FLH 191, however output reverse current IQH < 500 p.A
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FLH 201 S 7401 S1
FLH 205 S 8401 S1

FLH 201 T 7401 S3
FLH 205 T 8401 S3
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Quadruple 2-input NAND-gate with open collector
output with 12 V/50 pA .. .
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FLH 241

FLH 245
B, I Coes O Os B, A I
16 15 T 13 12 1 10 9
— 1 _[TI {—| Y s R |
1
; g; Pin configuration
%’ ITI top view
A, I,
Truth table
inputs outputs
C,=L/C,=L C,=H/Cy=H
A /As|By/Bs| A /AL Ba/Bs |5/ 23] 22/ 24| Ca/Cata 21/Za|22/24lcz/00+4
L L L L L L L H L L
H L L L H L L L H L
L H L L H L L L H L
H H L L L H L H H L
L L H L L H L H H L
H L H L H H L L L H
L H H L H H L L L H
H H H L L L H H L H
L L L H L H L H H L
H L L H H H L L L H
L H L H H H L L L H
H H L H L L H H L H
L L H H L L H H L H
H L H H H L H L H H
L H H H H L H L H H
H H H H L H H H H H
Notes:

The input conditions at A;, A,, B4, B, and C, are used to determine the output state at X, and
3%, and the internal carry C,.

The input conditions at C,, A;, B3, A4 and B, determine the output state at 3, Z; and Cq+ 4.
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FLH 251 - 4929 order numbers

FLH 255 - 29829 FLH 251: Q67000-H138
FLH 255: Q67000—H247

Dual 2-input NAND-Gate and Quadruple Inverter

Electrical characteristics upper

test condition ilpvgterB , typ. ‘ limit A unit
temperature ranges 1 and 5 imi m
Supply voltage Vs 475 5.0 5.25 |V
H-input voltage Viu Vs=4.75V 2.0 \
L-input voltage Vie Vs=4.75V 08 |V
H-output voltage Vau Vs=475V 2.4 3.3 \
vV, .=0.8V
—Iay=400 pA
L-output voltage Var Vs=4.75V 0.22 04 |V
Vig=2V, I =16 mA
DC noise margin Vom 04 1.0 \Y
H-input current, Iy Viy=24V| Vg 40 vA
each input I, V=65V | =525V 1.0 [mA
L-input current, e Vs=5.26V 1.6 mA
each input V=04V
Short circuit output current, —Io Vs=5.256V 18 55 mA
each output
H-supply current Igy Vs=5.25V 8 16 mA
V=0V
L-supply current Is, Vs=5.25V 24 44 mA
V,=5.0V
Delay times, Vs=5V, T,=25 °C
Propagation delay tey, 1 Ci=15pF l 7 l 15 l ns
teLn IRL=4OOQ 1 22 ns
Logical data
Output load factor, Fq 10
each output
Input load factor, F, 1
each input
Logic gate | and IV Q=AB
Logic gate I, 11, V, and VI Q=A
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FLH 251
FLH 255

Pin configuration

*) Input B gate | and IV only
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FLH 271 - 7405
FLH 271 S - 7405 s1
FLH 271 T - 7405s3
FLH 275 _ ga0s
FLH 275 S - 8405 s1
FLH 275 T - sa05s3

order numbers

FLH 271:

FLH 271S:
FLH 271T:

FLH 275:

FLH 275S:
FLH 275T:

Q67000-H154
Q67000-H462
Q67000-H459
Q67000-H248
Q67000-H460
Q67000-H461

Hexinverter with Open Collector Output

The FLH 271/275, S, and T are suited for wired-AND-connection. Resistance table and formulae

see FLH 201.

Electrical characteristics
temperature ranges 1 and 5
Supply voltage Vs
H-input voltage Viu
L-input voltage ViL
L-output voltage VaL
DC noise margin Vom
H-input current, Iy
each input |
L-input current, -I,
each input

H-output current, Iy
each output

H-supply current Igy
L-supply current I

Delay times, V=5V, T,=25 °C

Propagation delay touL !
tpLu

Logical data

Output load factor, Fa

each output

Input load factor, F

each input

Logic

test condition :?rmfrg typ. l‘:ﬁﬁfk unit
475 | 5.0 5.25 |V
2.0 \
Vs=4.75V 08 |V
Vs=4.75V 04 |V
Viu=2V, Io,=16 mA
0.4 1.0 \
Vin=2.4V| Vs 40 pA
V=65V | =525V 1.0 |mA
Vs=5.25V 1.6 |mA
V=04V
Vs=4.75V 250 vA
VQ:5.5 V, V||_=0.8 \)
Vs=5.0V 6 12 mA
V=0V, T,=25 °C
Vs=5.0V 18 33 mA
V,=5.0V, Tx=25°C
R.=400 Q| C,;=15 pF 8 15 ns
R =4kQ 40 55 ns
10

Q=A

FLH 271/275S: as FLH 271/275, however output 15 V/250 pA
FLH 271/275T: as FLH 271/275, however output 5,5 V/50 pA
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FLH 271
FLH 271 S
FLH271 T
FLH 275
FLH 275 S
FLH275T

-0 VS
hkQ 16kQ
A _———4@
1kQ
Og

Pin configuration
top view

Schematic (each gate)
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FLH 281 - 7442
FLH 285 - 8442

order numbers

Q67000-L3
Q67000-L13

FLH 281:
FLH 285:

BCD-Decimal-Decoder

The FLH 281/285 decodes binary-coded-decimal numbers. The inputs of the FLH 281/285
may be directly connected to the outputs of any decimal counter. The reanired connections
are A—Q,, B—Qp, C—Qc¢, and D —Qp.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

DC noise margin

H-input current,

each input

L-input current,

each input

Short circuit output current,
each output

Supply current

Delay times, Vs=5V, Tp=

Propagation delay
to output 0

to output 1 to 9

Logical data

Output load factor,
each output

test condition :mf rB typ. ﬁsﬁf ::\ unit
Vs 4.75 5.0 525 |V
Vi _ 2.0 Vv
o } V=475V 0s |v
Vau | Vs=475V 24 | 3.3 ;
VIH=2 V, V|L=0.8 vV
—Iou=400 pA
Voo | Vs=4.75V 022 | 04 |v
VIH=2 v, V“_=O.8 \"
To =16 mA
Vo 0.4 1.0 v
Iy | vie=2.4V]| Vs 40 |pA
\ V=55V | =525V 1.0 |mA
B m V, =04V 1.6 mA
Vs=5.25V
~Is V¢=5.25V 18 55 mA
Is Vs=5.25V 28 56 mA
25 °C
tpuL 10 22 30 ns
trLn R_ =400 Q 10 17 25 ns
, C,=15 pF
tpHL 23 35 ns
TpLH 26 35 ns
Fo 10
F, 1

Input load factor,
each input
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FLH 281
FLH 285

Pin configuration

top view

Decimal-outputs

Al

D

o]

ITIIITIIIIIIAOIIIIIIT

ITTIIIIITIJTLITIIIIIT

ITIITIIJIIIIIIIT

IXIITITJOIIIIIIIIT

ITIIXITIAOIIIIXIIIIT

ITITJIIIIIIIIIIIT

ITXTTJIIIIIIIIIIIT

ITOITITXIIITIIIIIIITIT

TOoIITIIITIIIIIIIITIT

~ITIIXIIXIIIIIIIIIT

C

01234587

1]

s

B

A

T

Truth table
BCD-inputs

B e w e o e N N [ N i i o m e
4 A IIT AT 0T T 0O T
4T TIIT AU JTTTT

B I [ [ [t [ [ N s s i e i s b s
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FLH 291 - 7403
FLH 291 S - 740351
FLH 297 T - 7403s3
FLH 295 - 8403
FLH 295 S - 8403 s1
FLH 295 T - 8403s3

order numbers

FLH 291:

FLH 291S:
FLH 291T:

FLH 295:

FLH 295S:
FLH 295T:

Q67000-H149
Q67000-H242
Q67000-H429
Q67000-H249
Q67000-H437
Q067000-H438

Quadruple 2-input NAND-Gate with Open Collector Output

The FLH 291/295, S and T are suited for wired-AND-connections. Resistance table and for-

mulae see FLH 201.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage Vs
H-input voltage Viu
L-input voltage Vi
L-output voltage VaL
DC noise margin Vss
H-input current, Iy
each input I,
L-input current, -I,.
each input
H-output current, Ion
each output
H-supply current Iy
L-supply current I,
Delay times, Vs=5V, T,=25 °C
Propagation delay L
tern
Logical data
Output load factor, Fa
each output
Input load factor, Fy
each input
Logic

FLH 291/295 S: as FLH 291/295, however output 15 V/250 pA
FLH 291/295 T: as FLH 291/295, however output 5.5 V/50 pA

74

test condition :?n‘?,,f 'B typ. ﬁsﬁf l:t\ unit
4.75 5.0 5.25 |V
Ve=4.75V 2.0 v
Vs=4.75V 0.8 \'
Vs=4.75V 04 |V
VIH=2 V, IQL=1 6 mA
0.4 1.0 \Y
Vin=2.4V| Vs 40 pA
V,=65V | =525V 1.0 mA
Vs=b.25V 1.6 mA
V,,=0.4V
Vs=4.75V 250 A
V|L=O.8 V, VQ=5.5 \
Vs=b.25V 4 8.0 mA
V=0V
Vs=5.25V 12 22 mA
V,=5.0V
R =400Q| ~ _ 8 15 \ ns
R =4.0 le C,=15pF | | 35 45  |ns
10
1
Q=AAB



FLH 291

FLH 295

FLH 291 S
FLH291 T

FLH 295 S
FLH 295 T

[ Pin configuration

T CJ CJrJ top view
3 4 5 6
Q

4kQ 16kQ

1kQ
0g Schematic (each gate)
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FLH 295 U - 8426

FLH 291 U - 7426 order numbers

FLH 291U: Q67000-H506
FLH 295U: Q67000-H507

Quadruple 2-input NAND-Gate with Open Collector Output with 12V/

50 pA

The FLH 291/295 U are suited for wired-AND-connections. Resistance table and formulae see
FLH 201. The maximum output voltage at output Q ist 15 V, the maximum output reverse currentis

50 pA at 12 V. Thus the circuit is in particular intended for 12-V-systems.

Electrical characteristics

upper

test condition ' |[9wer3 i typ. I limit A unit
temperature ranges 1 and 5 imit imi
Supply voltage Vs 4.75 5.0 5.256 |V
H-input voltage Vin Vs=4.75V 2.0 \Y
L-input voltage ViL Vs=4.75V 0.8 |V
H-output voltage Vau Vs=4.75V 15 \Y
(output transistor blocked) V,.=0.8V, Ioy=1 mA
L-output voltage Var Vg=4.75V, V\u=2.0V 04 |V
IQL=1 6 mA
H-input current, Iy Viu=24V|Vs=5.25V 40 wA
each input I, V,=5.5V 1.0 |[mA
L-input current, -I,. Vs=5.25V 1.6 |[mA
each input vV, =04V
H-output current, Iny Vs=4.75V | V=12V 50 vA
each output V,.=0.5V
H-supply current Iy Vs=5.26V 4.0 8.0 |mA
W/ —Nn\/
viTwuv v
L-supply current Iy Vs=5.25V 12 22 mA
V,=5.0V
Delay times, Vs=5V, T,=25°C
Propagation delay teyr 1C.=15pF | 1 17 ns
tery S RL=1KQ 16 24 ns
Logical data
Output load factor, Fa 10
each output
Input load factor, F, 1
each input
Logic 0=AB
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FLH 291 U - 5426
FLH 295 U - 7426

|
[ [ Pin configuration
C T T CJ T 1T top view
1 2 3 4 b 6 7
Os
ﬁ')VS
Lk 16k
A
B a

0 Schematic (each gate)
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FLH 321 - 4930 order numbers

FLH 325 - 49830 FLH 321: Q67000-H139
FLH 325: Q67000-H315

Quadruple 2-input NAND-Powergate

Electrical characteristics f lower l upper .
temperature ranges 1 and 5 test condition limit B WP | limit A | unit
Supply voltage Vs 4.75 5.0 525 |V
H-input voltage Viu Vs=4.75V 2.0 \'
L-input voltage Vi Vs=4.75V 08 |V
H-output voltage Vau Vs=4.75V 2.4 3.3 \
V|L=O.8 \Y%
—Igy=1.2 mA
L-output voltage Var Vs=4.75V 0.28 04 |V
VIH=2 V, IQL=48 mA
DC noise margin Viom 0.4 1.0 \
H-input current, Iy Viu=2.4V|Vsg 40 A
each input I, V,=6.5V |=225V 1.0 mA
L-input current =I,. Vs=56.25V 1.6 |mA
each input vV, =04V
Short circuit output current, —Iq Vs=5.25V 18 70 mA
each output
H-Supply current Isy Vs=5.25V 8 16 mA
V=0V
L-supply current Ig Vs=5.26V 34 54 mA
V,=5.0V

Delay times, Vs=5V, 7T,=25 °C

Propagation delay teur 1 CL=15pF l 8 ' 15 ‘ ns
toLn RL=400 Q 13 22 ns

Logical data

Output load factor, Fa 30
each output

Input load factor, F, 1
each input

Logic Q=AB

For development recommended: FLH 531

78



FLH 321
FLH 325

Os

4 13 12 m 10 9 8

1 T3 3 1 1 3 1
1

O:‘ FD Pin configuration

CJT CJ L7 T 7T T LCJ top view

1 2 3 b 5 6 7

Q A Bk

—o Vg
Lk 600 100

A Q
B

' o (g Schematic (each gate)
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FLH 331 - 4931 order numbers

FLH 335 - 49831 FLH.331: Q67000-H140
FLH 335: Q67000-H316

Dual 5-input NAND-Gate

Electrical characteristics . lower upper ;
temperature ranges 1 and 5 test condition limit B typ. l limit A unit
Supply voltage Vs ) 4.75 5.0 5.25 |V
H-input voltage Viu Vs=4.75V 2.0 Vv
L-input voltage Viu Vs=4.75V 08 |V
H-output voltage Vau Vs=4.75V 24 3.3 \
V”_=O.8 V,
—Ioy=400 pA
L-output voltage VaL Vs=4.75V 0.22 04 |V
VIH=2 V, IQL=16 mA
DC noise margin Vim 0.4 1.0 \Y
H-input current, Iy Vy=24V | Vs 40 uA
each input I, V=65V |=5.25V 1.0 [mA
L-input current, -1, Vs=5.25V 1.6 |mA
each input Vi =04V
Short circuit output current, —Ig Vs=5.25V 18 55 mA
each output
H-supply current Iy Vs=5.25V 2 4 mA
V=0V
L-supply current Is Vs=5.25V 6 12 mA
V\=5.0V

Delay timnes, V=5V, T,=25°C
Propagation delay tpy. 1 CL=15pF } 8 ' 15 l ns

teLn R =400 Q 13 22 ns
Logical data
Output load factor, Fa 10
each output
Input load factor, F, 1
each input
Logic Q=ABCDG
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FLH 331
FLH 335

Pin configuration

130%

16kQ

o

4kQ

T

<moOw

kQ

Schematic (each gate)

Os
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FLH 341 — 7486 order numbers

FLH 345 _ 8486 FLH 341: Q67000-H354
FLH 345: Q67000-H297

Quadruple 2-input Exclusive-OR-Gate

Electrical characteristics - lower upper i
temperature ranges 1 and 5 tost condition limit B P limit A untt
Supply voltage Vs 4.75 5.0 5.256 |V
H-input voltage Viu Vs=4.75V 2.0 \"
L-input voltage Vie Vs=4.75V 08 |V
H-output voltage Vau Vs=4.75V 24 Vv
vV, .=0.8V, V|H=2V
—1,4,=800 pA
L-output voltage Var Vs=4.75V 04 |V
vV, .=0.8V, V,y=2V,
I5.=16 mA
H-input current, I, Viy=24V|Vsg 40 A
each input | V=65V |=525V 1 mA
L-input current, -Iy Vs=5.25V 1.6 mA
each input V=04V )
Short circuit output current, —Iy Vs=56.25V 18 55 mA
each output Viy=4.5V, V, =0V
Supply current I Vs=b.25V 30 50 mA
V=45V
Delay times, V=5V, 7,=25°C
Propagation delay tonL ] 11 17 ns
2nd input L-signal toLn _ _ 15 23 ns
Propagation delay fouL } C.=15pF, R,=400Q 13 22 ns
2nd input H-signal teLn J 18 30 ns
Logical data
Output load factor, Fa . 10
each output
Input load factor, F, 1
each input
Logic Q=AB+AB
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FLH 341

%

14 13 12 n 10 9 8

1 3 1 3 3 1 1

B
H - o
e e . . .
Pin configuration

C I T LT LT LT LT 07 top view .
1 2 3 4 5 6 7

A B Q

Truth table

inputs output

>
w
o

TxITrr
IIrTr
g o=



FLH 351 - 7413
FLH 355 - 8413
FLH 601 - 74132
FLH 605 - 84132

order numbers

FLH 351:
FLH 355:
FLH 601:
FLH 605:

Q67000-L19

Q67000-H325
Q67000-H618
Q67000-H624

FLH 351, FLH 355 Duai 4-input NAND-Schmitt-Trigger
FLH 601, FLH 605 Quadruple 2-input NAND-Schmitt-Trigger

These Schmitt-Triggers have different threshold voltages for rising and falling input signals (V+,
and Vyy). The hysterisis is 0.8 V. The internal temperature compensation ensures an excellent
stability of the threshold voltages and hysteresis over the entire temperature range. The circuits
can be triggered either by slowly rising input pulses or by DC-voltages. The output signal is
in either case TTL-compatible. The operating frequency is above 10 MHz typically.
Applications: TTL-systems interface, pulse shaper, pulse stretcher, threshold detector and multi-

vibrator.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage

Upper threshold voltage
Lower threshold voltage
Hysterisis

H-output voltage

L-output voltage

Input current at Vq,
Input current at Vq,
Input current at Vi,
H-input current,
each input

L-input current,
each input

Short circuit output current,
each output
H-supply current
L-supply current

Delay times, Vg =5V, 7,=25 °C

Propagation delay

1 o P P
LOgicai aata

Output load factor,
each output

Input load factor,
each input

Logic FLH 351/5
Logic FLH 601/5

84

test condition ' :?,.r,’frg I typ. ‘ ﬁsﬁfk unit
Vs 4.75 5.0 5.25 |V
Vie | Vs=5.0V 15 1.7 20 |V
Vi Vs=5.0V 0.6 0.9 1.1 Vv
Vy Vs=6.0V 0.4 0.8 Vv
Vou | Ve=4.75V 2.4 3.3 v
—I1=800 pA
VaL Vs=4.75V 0.22 04 |V
I5 =16 mA
Iy, Vs=5.0V, V\=1.7V 0.65 mA
_ITI Vs=5.o \' V|=0.9 BV
I, | Va=5.0V, V,=0.9V 0.85 mA
I Vin=2.4V | Vs 40 A
| Vi=b5V |=5,25V 1.0 |mA
—I”_ V5=5.25 \ 1.0 1.6 mA
V|L=O.4 V
Iy Vs=5.25V 18 55 mA
Isy | Vs=5.25V, V,=0V 14 28  |mA
Is, | Ve=5.25V 20 36 |mA
V\=5.0V
TonL CL=15 pF ' 15 ] 22 ns
teLy RL=4OOQ 18 27 ns
Fa 10
F, 1
Q=ABCD

Q=AB



FLH 351
FLH 355
FLH 601
FLH 605
FLH 351, FLH 355 FLH 601, FLH 605
Ve A B C D Q Vs A B Q
“oW® 1”2 mnm 1w 9 8 ®oowB 1’ nm 1w 9 8
1 3 0 1 —31 —1 [ 1 3 3 [ 1

j S [T [ G
I = o1 [P

|}

- N N [ I [ S By S By S [ S
2 7 12 3 & 5 8 7
Os iN
Pin configurations, top view
v
;’0 40—
3.0—
20—
1.0—
0 ; 1 | : : Typical transfer characteristic Vq = f(V))
0 04 08 12 16 20 v
—n
Pulse diagram
1.7V
09V
input tppL
- tpLH
output VQH
\ 7 15V
l’(IL
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FLH 351
FLH 355
FLH 601
FLH 605

86

Threshold voltages and
hysteresis as a function
of the supply voltage

Vs at T4=25°C

v
20
/
16 — ||
T upper threshold voltage Vry
1.2
———— lower threshold voltages ¥y —
frmmmcmee=
08
hysteresis
04
0
475 5 5,25V
—

Upper threshold voltage Vy,
as a function of the ambient

temperature
Taat Vg=bV

v
170

hy

T 1,68

166

164

162

160

=25

25

50 75

—h

100°C



FLH 351
FLH 355
FLH 601
FLH 605

Lower threshold voltage Vq,
as a function of the ambient
temperature

Tpat Vg=5V

030

T 0.88

0.86

0.84

0.62

0.80

-25 0

25 50 75 100°C

__.,A

"

0.83

081

077

075

Hysteresis V, as a function
of the ambient temperature
TA at V5= 5V

-25 0 25 50 75 100°C

—h
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FLH 361 - 7443 order numbers

FLH 365 - s4a3 FLH 361: Q67000-H35
FLH 365: Q67000-H404

Excess-3-Decimal-Dekoder
The FLH 361/365 decode the Excess-3-code into the decimal numbers O to 9

. - - ) r
Electrical characteristics test condition lower typ. | jiPRe

temperature ranges 1 and 5 limit B limit A | unt
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Vi Vs=4.75V 2.0 \
L-input voltage ViL Vs=4.75V 08 |V
H-output voltage Vau Vs=4.75V 2.4 Vv
Viy=2V, V, =08V
—Io4=400 gA
L-output voltage VaL Vs=4.75V 04 |V
VIH=2 V, V“_=0.8 \')
I, =16 mA
DC noise margin Vom 0.4 1.0 \Y
H-input current, Iy Vin=2.4V | Vs 40 ©wA
each input f V=55V |=5.256V 1.0 mA
L-input current, mn V¢=5.25V . 1.6 mA
each input V=04V
Short circuitoutputcurrent, —Iq Vs=525V 18 55 mA
each output
Supply current Is V¢=5.25V 28 56 mA
Delay times, Vs=5V, T,=25°C
Propagation delay teu, 1 RL=400Q 10 23 ‘ 35 ‘ ns
toLn C.=15pF 10 26 35 ns
Logical data
Output load factor, Fa 10
each output
Input load factor, F, 1
each input
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FLH 361
FLH 365

Pin configuration

top view

|

]

| S

decimal-outputs

ITIIIIIIITJUTIIIIIT
IITIITTIITIITIT oI IITITITIT
ITIIITIOIIIIIIIT
ITITIIITOTIIIIIIIIT
ITITIIJOITIIIIIIIIT
ITrraorrxrrxITrTrTITrTITT
IITJIIITIIIIIIIIT
ITOUTIIIIIIIIIIIIT
I JUIXIIITIIIIIIIIIIT

S IITIIIIIIIIIIIIIT

0123456788

e
[

Truth table
excess-3-inputs

T oI T T T aT a0

T4 T 0T T T daI

S IITITITJdJdJJdITITIIT dd4d

sdd d DA I T T I I I I d g
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FLH 371 - 7444
FLH 375 - s8a4a

order numbers

FLH 371: Q67000-H357
FLH 375: Q67000-H403

Excess-3-Gray-Decimal-Decoder

The FLH 371/375 decode the Excess-3-Gray-code into the decimal numbers O to 9 (single

step code).

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

DC noise margin

H-input current,

each input

L-input current,

each input

Short circuit output current,

each outnut
each out put

Sunnly currant
Suppiy current

Delay times, Vs=5V, T,=25 °C

Propagation delay

Logical data

Output load factor,
each output

Input load factor,
each input

90

tpue
tpLn

Fa

test condition :mf rB typ. ﬂ,‘:ﬁf ;\ unit
4.75 5.0 5.25 |V
Vs=4.75V 2.0 \'
Vs=4.75V 0.8 \
Vs=4.75V 24
Vin=2V, vV, =08V
—Ioy=400 pA
Vs=4.75V 0.4 \
V|H=2 V, V||_=0.8 \
IQL=1 6 mA
0.4 1.0 \"
Vin=2.4V| Vs 40 pA
V=65V |=525V 1.0 mA
Vs=5.25V 1.6 mA
V=04V
Vs=5.25V 18 55 mA
Vs=5.25V 28 56 mA
} R =400 Q 10 ‘ 23 35 ns
C.=15pF 10 26 35 ns



FLH 371
FLH 375

Pin configuration

top view

9

J

L —

10

decimal-outputs

n
L

ITLTITIIIITITIJIIIIIT
TITIITIITITXOIIIIIIT
ITLIIIIITXTOTLIIIIIIT
ITTTIIIIOIIIIIIIIXT
ITLTIITXJOTLIIIIITIIT
TTITIAIIIIIIIIIIXIT
HHHLHHHHHHHHHHHH
HHLHHWHHHHHHHHHH
TLUILIIIIIIIIIIIIIXI

LJITIIITIIIIIITIIIXT

12

|

Y s s Y o N

01234586789

14

i

15

16

Y

excess-3-Gray-

Truth table
inputs

JJIT 1 JTIT 10T T adIT X

IITIT 04 JdJdITI T T T JdJdX

ALIITIIIIIT dddddd4d

AdJdJJIJITIIITIIITITT A
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FLH 381 - 7408
FLH 385 - 8408
FLH 391 - 7409
FLH 395 - 8409

order numbers

Q67000-H398
Q67000-H402
Q67000-H399
Q67000-H425

FLH 381:
FLH 385:
FLH 391:
FLH 395:

FLH 381, FLH 385 Quadruple 2-input AND-Gate
FLH 391, FLH 395 Quadruple 2-input AND-Gate with Open Collector

Qutput

The inputs of the gates are protected against reflexions by clamping diodes. The FLH 391/395
are suited for wired-AND-connections. Formulae and resistance table see FLH 201.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage,
FLH 381/385

H-output current,
FLH 391/395
L-output voltage

DC noise margin

H-input current,

each input

L-input current,

each input
Shortcircuit output current,
each output of FLH 381/385
H-supply current

L-supply current

Delay times, V=5V, T,=25°C

Propagation delay
FLH 381/385

Propagation delay
FLH 391/395

Logical data

Output load factor,
each output

Input load factor,
each input

Logic

92

~Iq

ISH
ISL

TpyL
teLn

tenyL
tpLn

Fa
£

test condition :?n‘:{frg typ. ,l:,%?,ek unit
4.75 5.0 5.25 |V
Vs=4.75V 2.0 \%
Vs=4.75V 0.8 \
Vs=4.75V 2.4 Y
VIH=2'0 \
~Ioy =800 pA
Vs=4.75V 250 wA
VIH=2 V, VQH=5'5 Y
Vs=4.75V 04 |V
V|L=O.8 V, IQL=1 6 mA
0.4 1.0 \
Viu=2.4V | Vs 40 pA
Vs=b6.5V | =525V 1.0 mA
Vs=5.25V 1.6 mA
V!L=O.4 \%
Vs=5.25V 18 55 mA
Vs=5.25V, V,=5V 10 15 mA
Vs=5.25V, V,=0V 18 26 mA
C =15pF I 17.5 l 27 ns
R.=400Q 12 19 ns
C,=15pF ' 21 ’ 32 ns
R =400 Q 16 24 ns
10
1
Q=AB



FLH 381
FLH 385
FLH 391
FLH 395

Vs A B @
% B 1 1M v 9 8
1 [ 31 1 3 1 [

Pin configuration

C T LT CJ CJ L J L7 0] top view
1 2 3 b 5 6 7
Os
. o Vg
4kQ 2kQ 1.6kQ 130Q
1 I
A o—f N
B o
x X 800Q 1%Q
s 0 Og
oVs
4kQ 2kQ 1,6 kQ
Ao—4¢ Q
B o
A 2 800Q 1kQ
OOS

Schematic (each gate)
FLH 381, FLH 385

Schematic (each gate)
FLH 391, FLH 395
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FLH 401 - 74181 order numbers

FLH 405 - sa1s1 FLH 401: Q67000-H431
FLH 405: Q67000~H427

4-bit-Arithmetic-Logic-Unit (ALU)

The FLH 401/405 are fast arithmetic logic units which perform either 16 binary arithmetic opera-
tions with 2 4-bit-words or 16 logic functions with 2 variables. The operating modes are selected by
the function-select-inputs S and the mode control input M. The ALU will perform positive and
negative logic if the pin-designations and the carry informations areinterpreted correspondingly
(see table below).

Logic operation mode: Mode control M = H-state. AND, NAND, OR, NOR, Exclusive-OR
and 10 additional function can be realized.

Arithmetic operation mode: Mode control M = L-state. Calculations such as addition and
subtraction are possible. By adding the look-ahead carry-generator FLH 411/415 to the circuit
high-speed operations can be performed. The typical addition time for the FLH 401/405 is 24 ns
for 4 bits. When the circuit is expanded to 16 bits by means of one FLH 411/415, a total addition
time of 37 ns results, i. e. 2.2 ns per bit. The carry inputs C, and the carry output Cq+4 can be con-
nected in series if the delay time is not important. 12 ns delay time is required for each additional
4-bit-word. Thus the addition time of 2 8-bit-words is 36 ns. Subtractions are realized by means
of the 1's compliment which is generated internally. The result A~-B—1 requires an end-around
carry.

The FLH 401/405 can also be used as a comparator. The output A = B assumes an H-state if
words of equal magnitude are supplied to the inputs A and B. The output A = B has an open
collector. Thus a comparison of more than 4 bits is possible by means of wired-AND-connection
(formulae and resistance table see FLH 201). The carry output Cq+4 indicates the corresponding
magnitude as follows:

input C, output Cq+a magnitude
positive logic H H A=B
L H A<B
H L A>B
L L A=B
negative logic L L A=B
H L A<B
L H A>B
H H A=B

When used as a comparator, the function-select-inputs must be placed to subtraction mode
S6S1S2S3 = LHHL.
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FLH 401
FLH 405

Function- Positive logic

select- - . Arithmeti ion mode: M=L

inputs Logic operation mode: ithmetic operation mode:
83 S2 81 So M=H C,=0; C,=1=H T,=1; C,=0=L
L L L L |F=A F=A F=A PLUS 1
LLLHI|FATB F=A+B F=(A+B) PLUS 1
L L HL F=AB F=A+B F=(A+B) PLUS 1
L L HH|F=0 F=MINUS1 (2's COMP) | F=ZERO
L HL L |F-AB F=APLUSAB, _  |F=APLUSABPLUS1
L HL H |F=B_ F=(A+B) PLUS AB F=(A+B) PLUS AB PLUS 1
L HHL |FFAB+AB F=AMINUS B MINUS1 | F=A MINUS B
L HHH F=A§ F=AB MINUS 1 F=AB
HL L L [F=A+B F=A PLUS AB F=A PLUS AB PLUS 1
HL L H |F=AB+AB F=A PLUS B F=A PLUS B PLUS 1
HL HL |[F=B F=(A+B) PLUS AB F=(A+B) PLUSAB PLUS1
HL HH |[F=AB F=AB MINUS 1 F=AB
HHLL |F=1 _ F=A PLUS A* F=A PLUS A PLUS 1
HHL H |F=A+B F=(A+B) PLUSA F=(A+B) PLUS A PLUS 1
HHHL |F=A+B F=(A+B) PLUS A F=(A+B) PLUS APLUS1
HHHH |[F=A F=A MINUS 1 F=A

Function- Negative logic

select- . ] Arithmeti ti de: M=L

inputs Logic operation mode: ithmetic operation mode:
33 Sz S1 SO = CI=O=L C|=1=H
L L L L |F=A F=A MINUS 1 F=A
L L L H |F=AB F=AB MINUS 1 F=AB
L L HL |F=A+B F=AB MINUS 1 F=AB
L L HH|F=1 F=MINUS1 (2's COMP)| F=ZERO _ )
L HL L |F=A+B F=A PLUS (S+B) F=A PLUS (A+B_)__PLUS 1
L HL H |F=B F=AB PLUS (A+B) F=AB PLUS (A+B) PLUS1
L HH L |[F=AB+AB F=AMINUS B MINUS 1 | F=A MINUS B
L HHH F=A+§ F=A+B F=(A+B) PLUS 1
HL L L |F=AB F=A PLUS (A+B) F=A PLUS (A+B) PLUS 1
HL L H |[F=AB+AB F=A PLUS B F=A PLUS B PLUS 1
HLHL |F=B F=AB PLUS (A+B) F=AB PLUS (A+B) PLUS 1
HL HH |[F=A+B F=A+B F=(A+B) PLUS 1
HHL L |F=0_ F=A PLUS A* F=A PLUS A PLUS 1
HHL H |F=AB F=AB PLUS A F=AB PLUS APLUS1
H HHL |F=AB F=AB PLUS A F=AB PLUS A PLUS 1
HHHH |F=A F=A F=A PLUS 1

*
~

Each bit is shifted to the more significant position.
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FLH 401
FLH 405

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage
" H-output current at A=B

DC noise margin
H-input currentatM
H-input current at 4 or B
H-input current at S
H-input current at C,
Input current, each input
L-input currentat M
L-input current at 4 or B
L-input current at S
L-input current at C,

Short circuit output current,

each output
Supply current

Logical data

Output load factor, H-signal Fqy

each output
Input load factorat M
Input load factor at 4 or B
Input load factor at S
Input load factor at C,

96

L-signal Fq,

test condition :mf‘;; typ. ll:r?q?tek unit
4.75 5.0 5.25 |V
Vs=4.75V 2.0 \%
Ve=4.75V 08 |V
Ve=4.75, V,;=2.0V 2.4 v
V;.=0.8 V,—Io=800p.A
V=475V, V5 =2.0 V 04 |V
V;=0.8 V, Ty, =16 mA
Vs=4.75V, V;y=2.0 V 250  |pA
V|L=0-8 Vv, VQH=5‘5 \
0.4 1.0 \'
40 wA
_ _ 120 |pA
Vs=5.25V, V,,;=2.4 V 160 | A
200 wA
Vs=b.25V, V=55V 1 mA
1.6 mA
Vs=5.25V, V, =0.4V o8 |mA
8.0 [mA
Vs=5.26V 18 57 mA
Vs=5.25V 94 150 mA
20
10
1
3
4
5




FLH 401

FLH 405
ﬂuts OU(DU‘S
Vo Ay By A, By Az By G Coes P AB Fy
24 23 22 21 20 19 18 17 % 15 % 13
0
T T T T 1 T T T T 1 Pin configuration
LI IJC I T JC T JC T JC JC I top view
1 2 3 4 5 6 7 8 98 10 N 12
Bp Ao S3 S 89 Sp ¢ M Fy R Fp O
inputs outputs
The pin designation has to be interpreted as follows:
for positive logic | for negative logic function
Gaf ézr é\u /B\o éal %2, %1, So é—@nputs
3r B2, By, Bo 3, D2, By, Do -inputs
ga, Sa, $4, So S3, Sz, S1, So function-select-inputs
1 | carry input
M M_ mode control
Fa, Fa, Fy, Fo Fa, F2, Fq, Fo outputs
A=B A=B comparator output
X P carry propagate output for FLH 411/415
Ca+a Ca+a carry output
G carry generate output for FLH 411/415
Delay times, V=5V, T,=25°C
lo
ﬂzﬂpggﬁ]} H& :)?Jtput test condition Er?\?te ' typ I'lo‘n‘:\llte ' unit
ngL gl gu+4 ::% :Ilg ns
PLH ! La+a ns
tpHL C, F } M=0V, operation mode SUM 13 19 ns
tpLH c F or DIFF 12 18 ns
trHL AorB G } M=0V, S4=S;=4.5V 13 19 ns
teLH A,B G S,=8,=0V, operating mode SUM 13 19 ns
TpHL _/_\_ " E 9 } M=0 V, So=Sa=0 \Y 17 25 ns
toLy A,B G S$,=8,=4.5V, operating mode DIFF 17 25 ns
tpuL A ” _B_ E 1 M=0V, §,=S;=4.5V, 13 19 ns
toLn A.B P § §,=S,=0V, operating mode SUM 17 25 ns
tpuL A,B P 1 M=0V, S5=S;=0V, 17 25 ns
ton A.,B P S §,=S,=4.5V, operating mode DIFF 17 25 ns
tPHL A " _B_ E } M=0 V, SO=S3=4.5 V, 28 42 ns
toLn A.,B F S$,=8,=0V, operating mode SUM 21 32 ns
fouL A.,B F } M=0V, S;=S;=0V, 32 48 ns
toLy A,.B F S,=S,=4.5V, operating mode DIFF 23 34 ns
toyL A, B F } M=0V, logic operation 32 48 ns
torn A.,B F mode 23 34 ns
touL A, B A=B } M=0V, So=S3=0V, 35 50 ns
toLy A, B A=B S,=8,=4.5V, operating mode DIFF 32 48 ns
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FLH 401
FLH 405
FLH 411
FLH 415

Typical applications of the ALU FLH 401/405 and the look-ahead carry-generator

FLH 411/415

16-bit-ALU with ripple carry
LFLH 401

16-bit-ALU with look-ahed carry
LELH 401 and 1FLH 4N

Caty
Cr Co. b Co. Cr Co. (1 Co. [ C _ 0 .. F—
—{0 Cot {0 Cat 1 Gy {01 Cous = IBP{.I P(IGP
b b Coox O bl O3h
C1
17l
32-bit- ALU with look -ahed carry for 16 bits each
8FLH 401 and 2FLH M
NI PR (N = 0 - C —
IBP('[GPI’IGPFIGP IGP"]GP(IG? P 0el
Gohlaw O Cay Ophla, B3P O B o 6 R Coy By P B
C1 i

G|P]

n-bit-ALU with combined ripple and look-ahead carry

t—e(CI

bl

ita—] O

£

Cr Ca (1 Coe [0 G [0 S C
i 1 QR 1 PN g 19 L PO IGPI‘IGP"[
2

nlgt—

Og By Cax G P Couy P G
G
64-bit-ALU with full look -ahead carry
16 FLH 401 and 5FLH &N
e o 1 GRS B = ) S I = 1 G B 1) S i U N e 1 . - o
f"sp'f"IGP‘f'IGPIf'IEP” PFI IF'IGP "Clspi_'
bg B Cox 01 Py Cy 02 Py Coz B3 Pg P[] Coe 01 P ED*y 6, P GO PD C

Cr _ (1 0

gl

Og Py Coux 6 B Coy

0
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FLH 401
FLH 405
FLH 411
FLH 415
Typical addition times
total addition time number of
number of bits addition time per bit circuit elements carry
ns ns FLH 401 | FLH 411
4 24 6.0 1 -
8 36 4.5 2 - serial
12 48 4.0 3 - serial
12 36 3.0 3 1 parallel
16 60 3.8 4 - serial
16 36 2.2 4 1 parallel
32 120 3.8 8 - serial
32 96 3.0 8 1 serial-parallel
32 72 2.2 8 2 serial-parallel
32 60 1.9 8 3 parallel
48 165 3.4 12 - serial
48 148 3.1 12 1 serial-parallel
48 132 2.7 12 2 serial-parallel
48 108 2.2 12 3 serial-parallel
48 60 1.25 12 4 parallel
64 220 3.5 16 - serial
64 192 3.0 16 2 serial-parallel
64 172 2.7 16 3 serial-paraliel
64 144 2.2 16 4 serial-parallel
64 60 0.94 16 5 parallel
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FLH 411 - 74182
FLH 415 - ga182

order numbers

FLH 411: Q67000-H486
FLH 415: Q67000-H501

Look-Ahead Carry-Generator for ALU

The FLH 411/415 are high-speed, look-ahead carry-generators for 4 binary adders. The units
can be cascaded to n bits. The typical propagation delay is 13 ns.
The FLH 411/415 are in particular intended for the ALU FLH 401/405 and provide the carry
operation for every 4 ALUs. To achieve full look-ahead carry propagation an additional
FLH 411/415 must be connected in parallel to every 4 look-ahead carry-generators (see

preceding pages).

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

DC noise margin

H-input current at C,
H-input current at P,
H-input current at P,
H-input current at P, P,
or G _
H-input current at G, or G,
H-input current at G,
Input current, each input
L-input current at C,
L-input current at P,
L-input current at P,
L-input current at Po, P,
or G o
L-input current at G or G,
L-input current at G,

Short circuit output current,
each output

H-supply current

L-supply current

Logical data

Output load factor, H-signal
each output L-signal

100

FQH
FQL

test condition :io,.:i’frB typ. ;‘:r':,r,’frA unit
4.75 5.0 5.25|V
Vs=4.75V 2 \
Vs=4.75 V 0.8 |V
Vs=475V, V\y,=2.0V 2.4 \
V,.=0.8V,-I,,o=800uA
Vs=4.75V, V\y,=2.0V 0.4 |V
Vi1=0.8 V,Iq,=16 mA
0.4 1.0 \Y
80 A
120 |pA
= _ 160 A
Vs=5.25V, V,;=2.4V 200 | uA
360 |pA
400 A
Vs=5.25V, V=55V 1 mA
3.2 | mA
4.8 |mA
6.4 | mA
Vs=5.25V, V, =0.4V 8 |mA
14.4 | mA
16 mA
40 100 mA
Vs=5.25V 27 mA
45 72 mA
5
10



FLH 411
FLH 415

Pin configuration

L_H___H_I_H_I_H_]_xLI__JI_Lu top view
12 3 4 5 6 1 8
Gq Py GO PO 63 P3 P OS

inputs output

Logic functions:

CO,+X = GO + P0C|

C0_+y= G1 + P1G° + P1P0C|

CQ+Z = Gz + PzG1 + P2P1 Go + P2P1 POC|
G = G3 + P3G2 + P3P2G1 + P3P2P1G0
P=FuPaPFs

The pin-designations have to be interpreted as follows:

for positive logic for negative logic function
Yor Yi. Yo, Y3 Go. Gy, G, Gy carry-generate-input
Xor Xqr X2, X3 Po. P4, P, P carry-propagate-input

| C, carry-input
Cax CQ+y' Ca+z 90+x' C('l+y' Caiz carry-output
Y G carry-generate-output
X P carry-propagate-output
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FLH 421 - 74180 order numbers

FLH 425 _ g4180 FLH 421: Q67000-H299
FLH 425: Q67000-H453

8-Bit-Parity-Generator

FLH 421/425 are parity generators and checkers. The odd and even outputs indicate if the 8-bit-
information present at input 0 to 7 is odd or even. The circuit can be expanded serially to n bits
by means of 2 control inputs.

Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Vig Vs=4.75V 2.0 \
L-input voltage ViL Vs=4.75V 08 |V
H-output voltage Van 5?;%785\/Y:}/,:4H==82()8:/'\ 2.4 Y
o |v
each data input 1" | Vissy |Vems28V kA
;;thplégfaug:]e;l}{ m Vs=5.25V, V=04V 1.6 mA
H-input current at | even Iy V”'l:-2'4 V Ve=5.25V 80 uA
?_rv]i(:ulmcl)td:urrent atleven 'QI-'J.L K'S;bs‘r.’zg V, V, =04V 12 |ma
?S?a(érlt gjrguit outputcurrent, —Ig Vs=5.25V 18 55 mA
Zicprgl)liuéﬁfrtent I Vs=5.26V 34 56 mA
Delay times, V=5V, T,=25 °C
Propagation delay |
from datainputsto Qeven :::i lCL=15pF, RL=4000, ig g(s) gz
from data inputs to Q odd lz:i:t J | odd grounded gé gg 22
fromdatainputstoQeven  fp 4 1 ~ _ 32 48 ns
from data inputs to Q odd 2::: j flé;;nsgr%uﬁéegoogl ?2l§ E(Z 2?
PHL ns
CevenorGload ¢} CL=15pF,Ri=400Q ER TR
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FLH 421
FLH 425

inputs

Vo 's 4 3 2
%o 12 1w

1 0
9 8
I s s I |
1 3

LT
2 4 7
6 7 I I 0

¢ even odd even odd
inputs input output

C_JL [T

Truth table

inputs
> of H-signals

at 0 to 7 I even

odd

Pin configuration
top view

outputs

Q even

Q odd

even
odd
even
odd
X

X

rIIrIT

X =L or H-signal

Logical data

Output load factor, H-signal
each output L-signal
Input load factor
at | even or | odd
remaining inputs

rITIITITrrr

I IrrxT

IIrrTITr
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FLH 431 — 7485 order numbers

FLH 435 - g4s5 FLH 431: Q67000-H494
FLH 435: Q67000-H508

4-Bit-Comparator

The FLH 431/435 compare 2 binary-coded 4-bit-words (word A and B) and supply the in-
formation: A> B, A= B, A< B.

The circuit can be easily cascaded to compare words of n bits by means of 3 control inputs.
No additional logic is required. The propagation delay increases for each additional 4-bit-word
by the signal delay of 2 gates. Thus the comparison of 2 8-bit-words requires 38 ns typically.
The typical delay of 4-bit-words is 24 ns.

Electrical characteristics lower upper

temperature ranges 1 and 5 test condition limit B - limit A untt
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Viy Vs=4.75V 2.0 \Y
L-input voltage ViL Vs=4.75 V 0.8 \'
Input clamping voltage -V, Vs=4.75V, —I,=12mA . 1.5 \'
H-output voltage Vau Vs=4.75V, 2.4 \Y
~Iqy=400 pA
Vig=2V, V,.=0.8V
L-output voltage Var Vs=4.75 V, 15, =16 mA 0.4 \'
VIH=2 V, V1L=0.8 \"
H-input current, each input Iy Vigy=24V 120 vA
except A<B and A>B I V=56V 1.0 mA
H-input current at iy Vin=2.4V|Vs=525V 40 wA
input A<B or A>8B 1 V,=5.5V 1.0 mA
Lrinput current, eachinput  —I;_ Vs=5.25V 4.8 mA
except A<B and A>B V, =04V
L-input current at ~I Vs=5.256V 1.6 mA
input A<B or A>B vV, =04V
Short circuitoutputcurrent, —Iy Vs=5.25 18 55 mA
each output
Supply current I Vs=5.25V 56 88 mA
Delay times, V=5V, T,=25 °C
Propagation delay |
from input A or B to tpLn 17 26 ns
output A<BorA>B teuL 20 30 ns
from input A or B to tpLH 23 35 ns
output A=B tenL 20 30 ns
frominputA<BorA=B  ftpy C, =15 pF 7 11 ns
to output A> B tpHL R =400 Q 11 17 ns
from input A =B to teLH 13 20 ns
output A=B tpLn 11 17 ns
frominputA> BorA=B  ifpy 7 11 ns
to output A < B tour 11 17 ns
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FLH 431

FLH 435
data inputs
s TA3 By Ay Ay By Ag By
% 15 14 13 12 1 10 9
A 10—
T [ T [ 1 J
il
I T ] ] Pin configuration
S Iy S S I SN A | top view
1 2 3 4 5 6 1 8
By AB A=B A>B AXB A-B ACB 0Og
cascading-inputs outputs
Truth table
data inputs cascading inputs outputs
A3,B3 Az,Bz A1,B1 Ao,Bo A>B A<B A=B A>B A<B A=B
Az > B3 X X X X X X H L L
Az < B3 X X X X X X L H L
Az =Bz | A,> B, X X X X X H L L
A;=B3 | A,<B, X X X X X L H L
Az =Bz | A,=B, | A, > B, X X X X H L L
A; =Bz | A,=B, | A; < B, X X X X L H L
Az =Bz | A,=B, | A, =B; |Ao> By X X X H L L
A;=B3 | A,=B, | A;=B; |Ag<Bg X X X L H L
A3—B3 A2=B2 A1=B1 A0=Bo H L L H L L
A;=B3 | A,=B, | A, =B, |A;=Bg L H L L H L
A3=B3 A2=B2 A1=B1 A°=Bo L L H L L H
X =L or H-signal
Logical data upper
limit A
Output load factor Fa 10
each output
Input load factor at
A<BorA=>B F 1
remaining inputs F 3
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FLH 441 - 74 H87 order numbers

FLH 445 _ gans7 FLH 441: Q67000-H324
FLH 445: Q67000-H510

4-Bit-Complement-Unit

The FLH 441/445 transfer 4-bit-binary-data present at the inputs A; to A, to the outputs in
either true or complementary form as a function of the control lines B and C.

. s N 0 )

Hoctrcal characteristos | waconston | | o [ 18 | um

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Viu Vs=4.75V 2.0 \

L-input voltage Vi Vs=4.75V 08 |V

H-output voltage Van Vs=4.75V,V,4y=2.0V, 2.4 \Y

V|L=O.8 V, _IQH=1 mA
L-output voltage VaL Vs=4.75V,V,3=2.0V, 0.4 V'
V|L=O.8 Vv, IQL=20 mA

H-input current, each input Iy Vs=5.25V, V=24V, 50 A
I, Vs=5.25V, V=55V 1 mA

L-input current, eachinput  —I; Vs=5.25V, V, =04V, 2 mA

Shortcircuitoutputcurrent, —Io = | Vg=5.25V, Vo=0V 40 100 mA

each output

Supply current Ig Vs=5.25V 54 89 mA

Delay times, Vs=5V, Ty=25 °C

Propagation delay |

from A to Q tPHL 13 19 ns
trLn - _ 14 20 ns

from B and C to Q ton, [ Cr=29 PR AL=280Q 17 25 |ns
tPI_H 17 25 ns

Logical data

Outputloadfactor, H-signal Fqy 24 |

each output L-signal Fqr 12

Input load factor, eachinput F, 1.25
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FLH 441
FLH 445

Vs A, 0O Az Qz B
% 13 12 1n 1 9 8
i I I — I o I — I —

g

Pin configuration

CJC JC T JC JCJ0 tOpViEW
1 2 3 4 5 6 7
c M O Ay Qp Og
Truth Table
control-
inputs outputs
B C Q, Q, | Qs | Q4
L L K1 Kz K3 K‘t
L H Ay Az Az Ay
H L H H H H
H H L L L L
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FLH 451 _ 74 H183 order numbers

FLH 455 _ g4 His3 FLH 451: Q67000-H495
FLH 455: Q67000—-H511

Dual 1-Bit-Fulladder

The FLH 451/455 are a dual carry-save-fulladder for multiple-input-additions. They produce the
true sum and carry for each bit.

Electrical characteristics diti lower upper .

temperature ranges 1 and 5 tost condition limit B WP | limitA | unit

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Vin Vs=4.75V 2.0 \Y

L-input voltage Vi Vs=4.75V 0.8 |V

H-output voltage Vau Vs=4.75V,V,,=2.0V, 2.4 Y

—Iou=1 mA
L-output voltage VaL Vs=4.75V, V, =08V, 04 |V
I5, =20 mA

H-input current, each input I, Viu=2.4V — 150 rA
I, v,=5.5v |Vs=5.25V 1 |mA

L-input current, eachinput  —I,_ Vs=5.25V, V, =04V 6 mA

Short circuit output current, —Iy Vs=5.25V 40 100 mA

each autput

H-supply current Isy Vs=5.25V,V,,=45V 40 mA

L-supply current Ig, Vs=5.25V,V, =0V 48 75 mA

Delay times, V=5V, T,=25 °C

Propagation delay toen L, o _ l ' 10 15 ns
tom § CL=25pF, R =280 Q 12 18 ns

Logical data

Outputload factor, H-signal, Fqy 24

each output L-signal Fq_ 12

Inputload factor, each input  F, 3.75
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FLH 451

FLH 455

Vg 2A 2B 201 2Cge 2%

%112 n 10 9 8

A rm
A G,
T
] : t
h N | I
— r—H |
=
— Pin configuration

CIOT I JCJrCJCg top view

1T 2 3 4 5 § 7

1A B g 1T O

Truth table
inputs outputs

C, B A % Ca+1
L L L L L
L L H H L
L H L H L
L H H L H
H L L H L
H L H L H
H H L L H
H H H H H
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FLH 461 - 4934
FLH 465 - 49834
FLH 471 - 4935
FLH 475 - 49835

order numbers

FLH 461: Q67000-H141
FLH 471: Q67000-H142
FLH 465: Q67000-H512
FLH 475: Q67000-H513

FLH 461/465 Hexinverter with Expander Node and Open Collector Output

The inverters FLH 461/465 and FLH 471/475 have open-base-inputs. By means of fast switching
diodes (e.g. BAY 61), the inverters can be expanded to n inputs. High input voltages may be
applied if diodes with high breakdown voltages are used. Wired-AND-connections are possible
with the FLH 471/475. Formulae and resistance tables see FLH 201.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage®
L-input voltage”
H-output voltage of
FLH 471/475
L-output voltage

H-output current of
FLH 461/465, each output
L-input current

. Short circuit output current,
FLH 471/475, each output
H-supply current
L-supply current

—IIL

—I

ISH
Is,

Delay times, V=5V, Tx=25 °C, F=10

Propagation delay

Logical data

Output load factor
Input load factor

* with input diodes BAY 61

110

toyL
tpLn

test condition :?n:‘i'?rs typ. ll:ﬁ,‘,)‘e:o‘ unit
4.75 5.0 5.25 |V
Vs=4.75V 2.0 \Y
Vs=4.75V 0.7 |V
Vs=4.75V, V. =0.7V, 2.4 \
—Ioy=400 pA
Vs=4.75V,V,,=2.0V, 04 |V
Io =16 mA
Vs=4.75V, 250 wA
Vo=5.5V,V, =0.4V
Vs=56.25V, V=0V 2 mA
Vs=5.25V, V=04V 20 70 mA
hl
Vs=5.25V, V,=0V 7.5 13 mA
V¢=5.25V, £ = open 22.0 38 mA
40 ’ ns
40 ns
10
1.25
depends on
leakage cur-

rent of external
diodes



FLH 461
FLH 465
FLH 471
FLH 475

0s
%13 12 mn  10 9 8
O M rara
‘ ]' Pin configuration
N sy Sy S ) S s top view
1 2 3 4 5 6 7
I Vg

FLH 461/465
Schematic (each gate)

FLH 471/475
o0g Schematic (each gate)

111




FLH 481 - 7406
FLH 485 - sa06
FLH 481 T - 7416
FLH 485 T - sa16

order numbers

FLH 481: (Q67000-H396
FLH 481 T: Q67000-H400
FLH 485: Q67000-H440
FLH 485 T: Q67000-H443

Hexbuffer, Inverting with Open Collector Output

The buffer stages have open collector outputs with high breakdown voltages for high load

currents
FLH 481/485: 30V/40 mA

FLH 481/485T: 15V/30 mA.
The buffers can be used as level converters (e.g. TTL to MOS) or to drive small lamps and relais.
Several outputs of a single package can be paralleled to increase the output load current.

Maximum ratings

H-output voltage FLH 481/485

FLH481T/485T

L-output current

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
L-output voltage

H-input current
each input
L-input current,
each input
H-output current,
each output
H-supply current

L-supply current

Delay times, Vs=5V, T,=25 °C

Propagation delay

Logical data

Output load factor
Input load factor

Logic
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tpiu
tpuL

I .
jower, | yerer | uni
Vau 0 30 \
Vau 0 15 \
In ] 40 mA
test condition :?n\qni/{erB | typ. ﬁs‘?terA unit
4.75 5.0 5.25 |V
V=475V 2.0 \'
Vs=4.75V 0.8 |V
I =16 mA | V=475V 0.4 |V
Io =40 mA | V=20V 0.7 |V
0.4 1.0 \Y
Viu=2.4V ' - 40 A
vi=ssy |Vs=525V 1.0 |mA
Vs=5.25V 1.6 |mA
vV, =04V
Vs=4.75V,V, =08V 250 rA
Var=Vana
Vs=5.25V 30 42 mA
V|L=O \
Vs=5.25V 27 38 mA
Viy=5.0V
C.=15pF | 15 ’ 23 !ns
R =110Q | 15 15 ns
.
1
Q=A



FLH 481
FLH481T
FLH 485
FLH 485 T
s
1 13 12 n 8
31 1 1 —/
I
FDT FD_} I—D—l Pin c_onﬁguration
N I S S SO SN S B top view
1 2 3 b 5 6 7
A Q Og
{)Vs
bk 3k 2k a
A
2k
© 0 Schematic (each gate)
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FLH 491 - 7407
FLH 495 - sa07
FLHA491 T- 7417
FLH 495 T - 8417

order numbers

FLH 491: Q67000-H397
FLH 491T: Q67000-H401
FLH 495: Q67000-H441
FLH 495T: Q67000-H444

Hexbuffer with Open Collector Output

The buffer stages have open collector outputs with high breakdown voltages for high load

currents.
FLH 491/495: 30 V/40 mA
FLH 491/495T: 15 V/40 mA

The buffers can be used as level converters (e.g. TTL to MOS) or to drive small lamps and relais.
Several outputs of a single package can be paralleled to increase the output load current.

In addition the following maximum ratings apply:

. . | )
Maximum ratings lower | upper, l unit
H-output voltage FLH 491/495 Vau . 0 30 Vv
FLH 491T/4S5T Vau 0 15 \%
L-output current In, 0 40 mA
Electrical characteristics iti lower upper i
temperature ranges 1 and 5 test condition limit B typ. ‘ limit A | unit
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Viu Vs=4.75V 2.0 \Y
L-input voltage ViL Vs=4.75V 08 |V
L-output voltage Voo | Io =16 mA | Vs=4.75V 04 |V
VaL Io =40 mA |V, =0.8V 0.7 |V
DC noise margin Vim 0.4 1.0 \
H-input current, Iy Vin=2.4V V<=5.25V 40 pA
each input I, V,=5.5V s 1.0 |mA
L-input current, -I,. Vs=5.25V 1.6 |mA
each input V,.=0.4V
H-output current, Iny Vs=4.75V, V\y=2.0V 250 wA
each output Vau=Vana
H-supply current Iy Vs=5.25V 29 41 mA
Viu=5.0V
L-supply current I  Vs=5.26V 21 30 mA
| V|L=0 \'
Delay times, V=5V, T,=25 °C
Propagation delay toLn } C.=15pF ‘ 20 30 ‘ ns
Teur R.=110Q 6 10 ns
Logical data
Output load factor Fa 25 [
Input load factor F, 1

Logic

114



FLH 491
FLH 495
FLH 491
FLH 495

T
T

Vs
% o1 9 8
1 ) 1 1 31 [ 3

.
i

-1
&
“[]

B [ S [ N SN top view
4 5 6 7
0

S

[ [ Pin configuration

Schematic (each gate)

115



FLH 501 - 7412
FLH 505 - 8412

order numbers

FLH501: Q67000-H526
FLH 505: Q67000-H527

Triple 3-Input NAND-Gate with Open Collector Output

Formulae and resistance table for wired-AND-connections see FLH 201.

top view

116

(each gate)

i isti . lower upper .
. f;:};’gzz::'r\:;g:stﬁr;s:écss test condition et | typ. | lieeea | unit
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Vig Vs=4.75V 2.0 \'
L-input voltage ViL Ve=4.75V 0.8 |V
L-output voltage Var V=475V, Viy=2.0V, 0.22 04 |V
IQL=1 6 mA
DC-noise margin Vom 0.4 1.0 \'
H-output current, Ian V=475V 250 wA
each output Vo=b.5V, V=04V
H-input current, Iy Viu=2.4V|Vs=525V 40 uA
each input I, V,=5.5V 1 mA
L-inputcurrent,eachinput —I;; Vs=5.25V, V. =0.4V 1.6 |mA
L-supply current sL Vs=5.25V, V=5V 9 16.5 |mA
H-supply-current Iy Vs=56.25V, V, =0V 3 6 mA
Delay times, V=5V, T,=25°C
Propagation delay teu. | CL=15pF, R.=400Q l 7 l 15 ns
tsin | CL=15 pF, R =4 kQ 1 35 | 45 ins
Logical data
Output load factor, Fa 10
each output
Input load factor, F 1
each input
Logic Q=ABC
—o Vg
17
S A B C Q
% B 1 M w9 8 bk 16k
1 1 31 1 01
NN A
il 4 0
e ﬂ
CJ LJ L7 T LT T CJ 1k
1 2 3 [ 5 6 7
Og OS
Pin configuration Schematic



order numbers FLH 511 - 7423

FLH511:  Q67000-H497 FLH 515 _ 8423
FLH515: Q67000-H518 FLH 521

FLH521: Q67000-H489 ~ 7425
FLH525: Q67000-H519 FLH 525 _ sa25

Dual 4-Input NOR-Gate with Strobe and Expander Node

FLH 511, FLH 515 with expander nodes N; and N,.
FLY 101, FLY 105 corresponding expander.
FLH 521, FLH 525 without expander nodes (pins 1 and 2 must not be connected).

Electrical characteristics
temperature ranges 1 and 5 lower upper

pins 1 and 2 open test condition limit B typ. limit A unit
Supply voltage Vs 4,75 5.0 5.25 |V
H-input voltage Vin Vs=4.75V 2.0 \'
L-input voltage Vio Vs=4.75V 08 |V
Input clamping voltage -V, Vs=4.75V, -I,=12 mA 15 |V
H-output voltage Vau Vs=4.75V 2.4 3.3

V,.=0.8V,

—IQH=800 (J-A
L-output voltage Var Vs=4.75V 0.22 04 |V

V| L=2'O V, IQL=1 6 mA
DC noise margin Vom 0.4 1.0 \'
H-input currentat A, B, C, D I,y Viy=2.4V 40 wA
at strobe Iy Vin=2.4V|Vs=525V 160 wA
Input current I, V,=5.5V 1.0 |mA
L-input currentat A, B, C, D -I;; o EaEN i M A s 1.6 |mA
at strobe -I,, Vs=5.25V, V,.=0.4V 6.4 |mA
Short circuit output current, —Iq Vs=5.26V 20 55 mA
each output
H-supply current Isy Vs=5.25V, V, =0V 8 16 mA
L-supply current Is, Vs=5.25V, V,;=5.0V 10 19 mA

Delay times, V=5V, T,=25 °C, pins 11 and 12 open

Propagation delay touL - - l l 8 15 ns
i } CL=15pF, R.=400Q 1 - |

Electrical characteristics of the nodes N; and N, see AND/OR-gate FLH 151/155
Note: Nodes N, and N, are used simultaneously for expansion.

If N; and N, are unused, they must not be connected or tied together.
Upto 4 FLY 101 and FLY 105 resp. may be connected to one FLH 511 and FLH 515 resp.
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FLH 511
FLH 515
FLH 521
FLH 525

FLH 511, FLH 515

Vs Strobe
% 13 12 1 10 9 8

/A e 1

o

CT T C T JT0 10 J
1 2 3 4 5 6
A C D Q

B Strobe

Pin configurations, top view

Block diagram (each gate)

D o—
Strobe o—

FLH511/515 only
1 N2

upper

limit

FLH 521, FLH 525

Vs Ny Strobe

® 15 14 13 12 1n 10 9
A cracraraer

Truth table
inputs outputs
A ' B I c ’ D lStrobe Q
x | vl x| x| mn L
X H X X H L
X X H X H L
X L X H H L
L L L L X H
X X X X L H

X = L- or H-signal

A

Logical data
Output load factor, H-signal Fan
each output L-signal FaL

Input load factor at A, B, C, D F,
at strobe F

20
10
1

4

Logic FLH 511/515: Q = strobe + A+ B + C + D + exp.

FLH 521/5625: Q =strobe+A+B+C+D
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order numbers

FLH531: Q67000-H416
FLH 535: Q67000-H520
FLH 541: Q67000-H493
FLH 5456: Q67000-H521

FLH 531 - 7437
FLH 535 - 8437
FLH 541 - 7438
FLH 545 _ sa3s

Quadruple 2-Input NAND-Powergate

FLH 531/535 quadruple 2-input NAND-gate with Darlington output.
FLH 541/545 quadruple 2-input NAND-gate with open collector output for wired-AND-con-

nections.
Fomulae and resistance table see FLH 201.

Electrical characteristics diti lower upper .

temperature ranges 1 and 5 test condition fimit B WP | limitA | unt

Supply voltage Vs 4,75 5.0 5.25 |V

H-input voltage Viu Vs=4.75V 2.0 \Y

L-input voltage ViL Vs=4.75V 08 |V

H-output voltage Vau Vs=4.75V, V;;=0.8V 2.4 \%

at FLH 531/535 ~Iou=1.2mA

H-output current Ioy Vs=4.75V, V, =0.8V, 250 wA

each output Vau=5.5V

of FLH 541/545

L-output voltage VaL Vs=4.75V, V\y=2.0V, 0.22 04 |V
I =48 mA

H-input current, Iy Viy=2.4V | - 40 uwA

each input I, V=55V Vs=5.25V 1 mA

L-input current, each input —I;; Vs=b5.25V, V, =04V 1.6 |mA

Short circuit output current, —Iy Vs=b5.25V, V, =0V 20 70 mA

each output of FLH 531/535

H-supply current Igy Vs=5.25V, V, =0V 9 155 |mA

L-supply current I, Vs=5.25V, V\y=5V 34 54 mA

Delay times, Vs=5V, T,=25°C

Propagation delay toLH 13 22 ns

of FLH 531/535 tryL C_=15pF, 8 15 ns

Propagation delay teLy R =133 Q 14 22 ns

of FLH 541/545 teuL 11 18 ns

Logical data

Output load factor, Fa 30

each output

Input load factor, F 1

each input i

Logic Q=A4AB
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FLH 531
FLH 535
FLH 541
FLH 545

1
’_—FD—‘ [ Pin configuration
C T 7T CJ [ J L J L Jrd top view
1 2 3 & 5 6 7
Us
{)VS
Ao— 4
a
Bo—0o
4
FLH 531, FLH 535
o0 Schematic (each gate)
"’VS
Lk 60082
Ao—-»——/
B o——] Q
A
400Q
FLH 541, FLH 545
' o 0g Schematic (each gate)
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order numbers

FLH551: Q67000-L12
FLH 555: Q67000-H448

FLH 551 _ 7448
FLH 555 _ sass

BCD-7-Segment-Decoder

The FLH 551/555 transform BCD-words with 4 bits present at the inputs A, B, C, D into the
7-segment-code. The passive outputs a, b, ¢, d, e, f, g supply TTL active high data. Control func-
tions are provided by means of three auxiliary inputs (Bl, RBI, LT).
An L-signal at the ripple-blanking-input RBI suppresses the O-signal at the outputs.
When the blanking-input Bl is supplied with an L-signal, all outputs assume an L-state. The
ripple-blanking-output RBQ (internally connected with Bl) provides an automatic O-suppres-
sion over several decades. An L-signal at the lamp-test-input LT forces all segment outputs

into H-state.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage Vs
H-input voltage Vi
L-input voltage VL
L-output voltage of the VaL
outputs ato g

L-output voltage at VaL
output BI/RBQ

H-output voltage of the Van
outputs ato g

H-output voltage at Vau
output BI/RBQ

L-input current at e m
input BI/RBQ

L-input current at remaining —-I;
inputs

H-input current at Iy
input BI/RBQ

H-input current at remaining I,y
inputs I,

Short circuit output current, —Io
each output
Supply current Is
Delay times, Vs=5V, T,=25 °C
Propagation delay

Input A to any output toLn
teuL

From RBI to any output toLn
tpuL

Logical data

Output load factor at

Output BI/RBQ Fa

Outputs a to g H-signal Fan

L-signal FaL

Input load factor at

Input BI/RBQ F,

remaining inputs F,

lower

upper

test condition ‘ limit B ' typ. limit A unit
4,75 5.0 5.26 |V
Vs=4.75V 2.0 \
Vs=4.75V 0.8 |V
Vs=4.75V, I3 =6.4 mA 0.27 04 |V
Vs=4.75V,I5, =8 mA 0.3 04 |V
Vs=5.25V, 2.4 4.2 \Y
—I5=400 pA
V=475V, 2.4 3.7 \
—Iqn=200 pA
Vs=5.25 Vv, VIL=0-4 \% 4.2 mA
Vs=5.25V, V=04V 1.6 |mA
Vs=5.25V, V=24V 104 uA
V| H=2'4 \' Vs=5.25 \' 40 [LA
V,=5.5V 1 mA
Vs=5.25V 4 mA
Vs=5.25V, outputs 53 90 mA
open )
|
1 100 ns
C.=15 pF, R,=667 Q 100 |ns
J 100 ns
5
10
4
2.6
1
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FLH 551

FLH 555
Pin configuration, top view a o o I —l
outputs f I I b |_| ||: :I —| :I}]:| |
Vo "t g a b ¢ d e 9 01 2 3 4 5 6 7
® 15 1% 13 12 1 10 9 —r— .
Crararacarar eI d IC o O I o
I R — ) o
' 8 9 10 1N 12 1B % 15
:] [
r‘J | ] I [ 1 Segment Output
‘1—' ‘—Z—J Ls_J ‘77 '—S—J %”—7—1 lT‘ identification patterns
‘B C LT B/RBARBI D A 0g
S
inputs inputs
Truth table
functon |LTIRBI| D |c B | A | Bl alb|c|dal|el]rt
RBQ 9
01) H H L L L L H H H H H H H L
1 H X L L L H H L H H L L L L
2 H | X L L H L H H H L H H L H
3 H | X L L H H H H H H H L L H
4 H | X L H L L H L H H L L H H
5 H| X L H L H H H L H H L H H
6 H | X L H H L H L L H H H H H
7 H | X L H H H H H H H L L L L
8 H| X H L L L H H H H H H H H
9 H X H L L H H H H H L L H H
10 H X H L H L H L L L H H L H
11 H | X H L H H H L L H H L L H
12 H X H H L L H L H L L L H H
13 H | X H H L H H H L L H L H H
14 H | X H H H L H L L L H H H H
15 H X H H H H H L L L L L L L
BI2) X X X X X X L L L L L L L L
RBI3 H L L L L L L L L L L L L L
LT4) L X | X X | X X H H H H H H H H
Notes:

X=H or L-signal

1) If O-indication is desired, RBI must be supplied with an H-signal.

2) An L-signal at Bl forces all segment outputs into L-state independent of the other input
conditions. .

3) If an L-signal is supplied to RBI and A, B, C, D, L-signals result at all outputs and RBQ (zero-
condition).

4) AnL-signal at LT switches all outputsto H only if BI/RBQ is supplied with an H signal regardless
of the input condition at A, B, C, D, and RBI.
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FLH 551
FLH 555

Block diagram

inputs

up,
T

blanking input/

ripple blanking BI/RBQ o—

output

lamptest T

r|ppleblank|ng RBI o—

innut
......

o0——t

D

5

o

1

S/

,—4

S1TS5T8

)

5

'\u?

outputs
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FLJ 101 - 7470
FLJ 105 - 8470

order numbers

FLJ 101:
FLJ 105:

Q67000-J1
Q67000-J80

3+3-Input JK-Flipflop

Supply voltage Vs typ. 5 V
L-output voltage Var | typ. 0.23V
H-output voltage Vaon | typ. 3.30V
DC noise margin Vim | typ. 1.0 V
Average supply current I typ. 13 mA
Output load factor Fa upper limit 10
Average propagation tp typ. 23 ns
delay
Truth table t, th+1
J K Q
L L Q,
L H L
H L H
H H Q,
Notes

J= J_-' A Jz A \J3

K= .K—.A] A Kz A K3

t, = bit time before clock pulse
t.+1 = bit time after block pulse

For development recommended: FLJ 341
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FLJ 101
FLJ 105

Ys § c K3 K2 K [
T 13 1 1 10 9 8

Pin configuration
top view

Block diagram

ol
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o
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o
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<

<
n—h SH i
o

|

S = set input, R = reset input, C = clock input
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FLJ 111 - 7472

order numbers

FLJ 115 - 8472 FLJ111:  Q67000-J2
FLJ 115: Q67000-J81
3+3-Input JK-Master-Slave-Flipflop
Electrical characteristics i test lower upper :
temperature ranges 1 and 5 test condition cot. | limitB | WP | limitA | unt
Supply voltage Vs 4.75 | 5.0 5.25 |V
H-input voltage Viu L 24 2.0 \Y
L-input voltage Vi }V3_4‘75 0.8 |V
H-output voltage Van | =Iqu=400pA| Vs= 24 2.4 3.5 Vv
L-output voltage Voo |Iq,=16mA [4.75V | 24 0.22| 04 |V
DC noise margin Vim 0.4 1.0 \"
H-input current at Iy Vin=24V 25 40 vA
J1, J2, J3, K1, K2, K3 I, V=55V |Vg= 25 1 mA
H-input current at Iy Vin=2.4V |5.25V 25 80 wA
R,S,orC I, V=55V 25 1 mA
L-input current at =I 26 1.6 mA
J1, J2, J3, K1, K2, K3 Vs=5.25V 3.2 |mA
L-input current at -I,. V,1=04V 26 3.2 mA
S,RorC
Shortcircuit outputcurrent, —Iy Vs=5.25V 27 18 57 mA
each output V=0V
Supply current I Vs=525V 25 10 | 20 mA
V=5V

Delay times, V¢ =5V, T,=25 °C
Clock pulse duration toc 20 ns
Set pulse duration tos 25 ns
Reset pulse duration tor 25 ns
Setup time ts 29 tor
Hold time ty 0
Maximum clock frequency f 29 15 20 MHz
Propagation delay from tpHL 29 10 25 | 40 ns
Cto Q tery  (C1=15pF, Fo=10 29 10 16 | 25 ns
Propagation delay from trHL 30 25 | 40 ns
RorStoQ trLH 30 16 | 25 ns
Logical data
Output load factor, Fa 10
each output
Input load factor
atJ1, Jz, J3, K1, K2 or K3 F| 1
Input load factor
atR, SorC F 2

For development recommendet: FLJ 341
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FLJ 111
FLJ 115

Pin configuration, top view

Vs 3 c k3 K2 K Q
T 13 I 1 10 9 8
M C 1 1 1 1 1

——
|-
]
LT L J0C 7070 T T 1]
1 2 3 b b 6 7
R Iz I Q Og

Clock pulse
@ ®

AR

(1) isolate slave from master

(2) enter signal from J and K into master
(3) disable inputs J and K

(4) transfer information from master to slave

0o f‘l hd >< hd ]r\ o(]
>
R o 0§
e/ L—H =S
Jjo——"7-"4 K
o— ——Lok3
o
C
R =reset input, S =setinput, C = clock input

Truth table

IIrr |«

rITr | R

e J=Jdi Ay A Jg
K=K;AK;AKz
Q t, = bit time before
clock pulse

Q, t,+1 = bit time after
L clock pulse

H

Q,

L-level at R sets Qto L — L-level at S sets Q to H — R and S operate independent of C.
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FLJ 121 - 7473

order numbers

FLJ 125 - 8473 FLJ121:  Q67000-J3
FLJ 125: Q67000-J79
Dual JK-Master-Slave-Flipflop with Reset
Electrical characteristcs s test lower upper .
temperature ranges 1 and 5 test condition | cet. limit B ‘ YP- | limit A I unit
Supply voltage Vs 4.75 | 5.0 5.25 |V
H-input voltage Vin _ 24 2.0 \%
L-input voltage Pt Jvs=aT5V 08 |V
H-output voltage Van —Ioy=400pA| V= 24 24 3.5 \Y
L-output voltage Var  |Ha =16mA 475V | 24 0.22| 04 |V
DC noise margin Vim 0.4 1.0 \
Input current, )
each input I, V=55V | Vs 25 1 mA
H-input current at J or K Iy Viy=2.4V|=525V 25 40 pA
atRorT IIH V|H=2.4V 25 80 l.LA
L-input current at J or K I, V=04V 26 1.6 mA
atRorC -I,, SV, =04V 26 3.2 |mA
Short circuit output —Ioy | Vs=b.25V 28 18 57 mA
current, each output V=0V
Supply current s Vs=56.25V 25 20 | 40 mA
V|=5 \Y

Delay times, V=5V, T,=25 °C
Clock pulse duration toc 20 ns
Reset pulse duration tor 25 ns
Setup time ts 29 tor
Hold time ty 0
Maximum clock frequency £ 29 15 20 MHz
Propagation delay from tpuL 29 10 25 | 40 ns
CtoQ teew (C1=15pF, Fo=10 29 10 16 | 25 ns
Propagation delay from tpHL 30 25 | 40 ns
RtoQ teLn 30 16 | 25 ns
Logical data
Output load factor, Fa 10
each output
Input load factor
at J or K Fy 1
at Ror C F 2

For development recommended: FLJ 521
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FLJ 121

FLJ 125
Pin configuration, top view Clock pulse
A R T @ @
e Y e I e O s A s B i | :
©) ®
il
1
[ \_‘ (1) isolate slave from master
T L7 CJ L JLC 7T 7T 1 (2) enter signal from J and K into master
1 4 3 b 5 6 7 (3) disable inputs J and K
c R K ¥ C k1 (4) transfer information from master to slave

Block diagram (one flipflop)

e f\L__X rui“ ﬁ
l >
—»—ﬂ }—\l
R o
] K
o
C
R = Reset input, C = clock input
Truth table ] . t, = bit time before
(each flipflop) In Int1 clock pulse
J K Q t,+1 = bit time after
clock pulse
L L Q
L H L
H L H
H H Q,

L-level at R sets Q to L. — R operates independent of C.
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FLJ 131 - 7476

order number

FLJ 135 - 8476 FLJ131:  Q67000-J4
FLJ 135: Q67000-J82
Dual JK-Master-Slave-Flipflop with Set and Reset
Electrical characteristics . test lower upper :
temperature ranges 1 and 5 test condition l cet. l limit B | P ' limit A | UMt
Supply voltage Vs 4.75 | 5.0 5.25 |V
H-input voltage Vin 1y = 24 2.0 \Y
L-input voltage Vi S Vs=4.75V 08 |V
lutput voltage Vau —Iau=400pA| Vs= 24 2.4 3.5 \
L-output voltage Var 1o =16 mA |4.75V | 24 022 04 |V
DC noise margin Vom 0.4 1.0 \Y
Input current,
each input I, V,=6.5V 25 1 mA
H-input current at J or K Iy Viu=2.4V Vez 25 80 wA
at R, SorC IIH V|H=2.4V 5525V 25 40 ‘LA
L-input currentat Jor K, I, |V, =04V ™ 26 1.6 mA
atR, SorC _IIL V||_=0.4V 26 3.2 mA
Shortcircuit outputcurrent, —Ioy |Vs=5.25V 27 18 57 mA
each output V=0V
Supply current I Vs=5.25V 25 20 | 40 mA
V,=5.0V

Delay times, V=5V, T,=25 °C
Clock pulse duration toc 20 ns
Set pulse duration tos 25 ns
Reset pulse duration tor 25 ns
Setup time ts 29 tht
Hold time ty 0
Maximum clock frequency f 29 50 20 MHz
Propagation delay from feuL 29 10 25 | 40 ns
CtoQ foLn C,=15pF, Fo=10 29 10 16 | 25 ns
Propagation delay from tpyL 30 25 | 40 ns
RorStoQ toLn 30 16 | 25 ns
Logical data
Output load factor, Fa 10
each output
Input load factor
at J or K F, 1
at ﬁ, SorC F, 2

For development recommended: FLJ 351
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FLJ 131
FLJ 135

Pin configuration, top view

K 0 @ o0 k a @ 3
® B % W OR® N 109
I Y Y s Y Y Y s |

-

T
L
[ l_lLl
S S D S S S
Tz 3 k5 8 7T 8
C S R 3 C 5 R

Clock pulse
@ ®

Y\

(1) isolate slave from master

(2) enter signal from J and K into master
(3) disable inputs J and K

(4) transfer information from master to slave

[ =)
o
jan

Ro < §
] K
C
R = rest input, S = set input, C = clock input
Truth table ¢ ¢ ., = bit time before
(each flipflop) n n+t clock pulse
J K a t.+; = bit time after
clock pulse
L L Q,
L H L
H L H
H H Q,

L-level at R sets Q to L — L-level at S sets Q to H — R and S operate independent of C.
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FLJ 141 - 7474 | order numbers

FLJ 145 _ g47a FLJ141:  Q67000-J9
FLJ145:  Q67000-J83

Dual D-Flipflop

The FLJ 141/145 have independent set and reset inputs. The information present at the D-input
is transferred to the Q-output at the rising edge of the clock puise as soon as the threshold
voltage of the input transistor is reached. Afterwards the D-input is disabled again.

Electrical characteristics test lower upper

temperature ranges 1 and 5 tost condition cot. |[limitB |WP- |limitA |unt

Supply voltage Vs 475 | 5.0 | 5.25 \

H-input voltage Vin _ 31 2.0 \

L-input voltage ViL JVs=a75V 08 |V

H-output voltage Vau —Iou=400pA| Vs= 31 2.4 3.6 \

L-output voltage Var |To=16mA |4.75V | 31 0.22) 04 |V

DC noise margin Vom 0.4 1.0 \

Input current,

each input I, V=55V 32 1 mA

H-input current at D Iy Vig=2.4V Vo= 32 40 pA

atSorC Iy Viy=2.4V 532%\, .32 80 mA

at R Iy Vig=24V|*™ 32 12(1) 5 wA

L-input currentat D or S I, _ 33 . mA

atR or C A 33 32 |mA

at R I, L= 33 4.8 |mA

Short circuit output —Ioy | Vs=b.25V 34 18 57 mA

current, each output V=0V

Supply current Ig Vs=5.256V 32 17 | 30 mA
V=5V

Delay times, Vs=5V, T,=25 °C

Clock pulse duration toc 30 ns

Set pulse duration tos 30 ns

Reset pulse duration tor 30 ns

Maximum clock frequency £ 30a | 15 25 MHz

Minimal setup time ts 30a 15 | 20 ns

Minimal hold time ty 30a 2 5 ns

Propagation delay from

R or S to output teu,  (C1=15pF Fo=10 30 40 ns

from C to output thuL 30a | 10 20 | 40 ns

Propagation delay

R or S from output 30 25 ns

from C to output teLy 30a | 10 14 | 25 ns

Logical data

Output load factor, Fa 10

each output

Input load factor F, 1

at D

Input load factor Fy 2

atSorC

Input load factor F, 3

atR
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FLJ 141
FLJ 145

s & 0 ¢ 0§ 0 1@
T A R
1 1 1 1 -1 1

1
L:,—1 Pin configuration
C T L7 T CJ 7 CJ top view
12 3 % 5 6 7
R0 ¢ 0§ 0@ 0g
Schematic (each flipflop)
Ys
130 f]T.SK kK kK LK Lk [T}ISK 130
B f Y
.] oQ
1K LK LK 1K
5
- D
_ T T °
K °0s
C

D = data input, R = reset input, S = set input, C = clock input

Truth table ¢ ¢ t, = bit time before
(each flipflop) n n+1 clock pulse
D Q l a t,+1 = bit time after
clock pulse
L L l H
H H L

L-level at R sets Q to L — L-level at S sets Q to H — R and S operate independent of C.
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FLJ 1 51 - 7475 order numbers

FLJ 155 - 8475 FLJ151: Q67000-J5
FLJ 155: Q67000-J84

Quadruple D-Flipflop

The flipflops of the FLJ 151/155 have two stable states which are controlled by the clock. Any
information present at the data-inputs D is transferred to the Q-outputs when the clock is at
H-level. If the clock is at L-level, the D-input is disabled.

Electrical characteristics test lower upper

temperature ranges 1 and 5 tost condiion cot. |limitB | P |limiA | unit
Supply voltage Vs 475 | 5.0 5.25 |V
H-input voltage Vih W - 36 2.0 \"
L-input voltage Vi fVs=475V 37 08 |V
H-output voltage Vau —Ioy=400 pA|Vs= 36,37 2.4 \%
L-output voltage Var  [Io=16mA |4.75V |36, 37 04 |V
DC noise margin Vim 0.4 1.0 \
Input current,

each input I, V=55V | Vs 38 1.0 |mA
H-input current at D Iy Viu=2.4V| =525V 38 80 wA
at C IH Vig=2.4V 38 160 uA
L-input current at D, -I,, Vs=b5.25V 38 3.2 |mA
at C -I,, JVv, =04V 38 6.4 |[mA
Short circuit output —Iq Vs=5.25V 39 57 18 mA
current, each output V,=0V

Supply current Ig Vs=56.25V 40 32 53 mA
Delay times, Vs=5V, T,=25 °C

H-setup time at D tsh 7 20 ns
L-setup time at D tsy 14 20 ns
Hold time ty 0 15 ns
Propagation delay

from input D to output teHL 14 25 ns
Q

from input D to output tpuL 7 15 ns
Q C,=15 pF

from clock input C to tey, [RL=400Q 7 15 ns
output Q

from clock input C to tpyL 7 15 ns
output Q j

Propagation delay |

from input D to output teLn 16 30 ns
Q

from input D to output toLn 24 40 ns
Q C,=15pF

from clock input C to tpLH R_ =400 Q 16 30 ns
output Q

from clock input C to teLu 16 30 ns
output Q J

Logical data

Output load factor, Fq 10

each output

Input load factor at D F, 2

Input load factor at C F, 4
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FLJ 151

0 0 @ Gz 05 @ 0 Q
B 1B W B 12 1N W0 g
e N e O e O s A e s A s IO
]
Pin configuration
N A S [ I D top view
12 38 & 5 8 T 8
L 0 D Gy K D D 0
Schematic (each flipflop)
Vs
130 bk f]lSk Lk 25k kK LK f]msk 4k 130
4
Q Q
< : ] D
LN

anNil:

D = data input, C = clock input

=X

"1

Truth table

t ¢ t, = bit time before
(each flipflop) n nt1 clock pulse
D Q Q t,+1 = bit time after
clock pulse
H H L
L L H
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FLJ 1 61 - 7490 order numbers

_ 84 FLJ161: Q67000-J10
FLJ 165 90 FLJ165: Q67000-J85
FLJ 161 S - 749081 FLJ 161S: Q67000-J248
FLJ 165 S - 3490s1 FLJ 165S: Q67000-J249

Decimal Counter

Electrical characteristics iti lower upper i

temperature ranges 1 and 5 tost condition fimit B P limit A_| unt

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Viu Vs=4.75V 2.0 \Y%

L-input voltage ViL Vs=4.75V 08 |V

H-output voltage Vanu —Ian Vs 2.4 \
=400 pA =475V

L-output voltage VaL Io =16 mA 04 |V

DC noise margin Vim 0.4 1.0 \

Input current,

each input I, V=55V 1 mA

H-input current Iy Vig=2.4V v 40 wA

at Ro1, Roz, Roy, Roz =55 25V

H-input current at A Iy Viu=2.4V ' 80 wA

H-input current at B Iy Vin=2.4V 160 wA

L-input current at ~I 1.6 |mA

Ro1. Ro2, Rot, Roz l Vs=5.25V

L-input current at A e m vV, 1=04V 3.2 |mA

L-input current at B I, 6.4 |mA

Short circuit output —Iq Vs=5.26V 18 57 mA

current, each output V=0V

Supply current I Vs=5.25V 32 53 mA
V=45V

Delay times, Vs=5V, T,=25°C

Clock pulse duration toc I 50 ns

Reset pulse duration tor 50 ns

Maximum clock frequency £ C.=15 pF 10 18 MHz

Propagation delay from teuL R1 =40(§JQ 60 100 ns

Ato Qp teLn L 60 100 ns

Logical data

Output load factor, Fa 10

each output

Input load factor, F, 1

each Rgq, Roa, Rgq or Rgs

Input load factor at A F, 2

Input load factor at B F, | 4

FLJ 161/165S: as FLJ 161/165, however maximum clock frequency 25 MHz
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FLJ 161

FLJ 165
Pin configuration
CJ CJ 7 LT T g top view
1 2 3 i 5 6 7 Schematic
B R Ree s Ry Ry A, B = clock input
Ro1—Ro2 = reset inputs
v
A Os O S % Ug e %D
LLE|
Truth table as decimal counter on Roe reset/count o1 Rz
(Qa and B connected) (X =H or L-signal)
sequence {O 123 456 7 89 reset inputs outputs
Ro1 Ro2 Ro1 Rez Qp Q¢ Qg Qn
Qn|LHLHLHLHL H
outputsQg | L L HHL L HHLIL H H L X L L L L
Qc|L L LLHHHHLL H H X L L L L L
Qp | L L LLLLLLHH X X H H H L L H
X L X L count
L X L X count 137
L X X L count
X L L X count




FLJ 171 - 7492 order numbers

FLJ 175 - ga92 FLJ171: Q67000-J33
FLJ175: Q67000-J122

Divide-by-Twelve-Counter

The FLJ 171/175 contain a divide-by-two and a divide-by-six counter. When used as a divide-
by-twelve-counter, Q, and B have to be connected.

Electrical characteristics - lower upper .

temperature ranges 1 and 5 test condition limitB | tP- limitA | umit

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Viu _ 2.0 \'

L-input voltage Ve JVs=475V 08 |V

H-output voltage Van Vs=4.75V 24 \Y
_IQH =400 (J-A

L-output voltage VaL Vs=4.75V 04 |V
I, =16 mA

DC noise margin Vom 0.4 1.0 \

Input current,

each input I, V,=6.5V 1 mA

H-inputcurrentat Ro; or Ro2 Iy Vin=2.4V|Vg= 40 wA

H-input current at A Iy Viy=2.4V|525V 80 wA

H-input current at B Iy Vin=2.4V 160 A

L-input current at Rpy, Ro2 —IaL V.=5.25V 1.6 |mA

L-input current at A I, VS 0.4V 3.2 |mA

L-input current B I, [ == 6.4 |mA

Short circuit output —I5 Vs=5.26V 18 57 mA

current, each output Vo=0V

Supply current Ig Vs=5.26V 31 51 mA
V|=4.5 \"

Delay times, Vs=5V, T,=25 °C

Clock pulse duration toc l 50 ns

Reset pulse duration tor 50 ns

Maximum clock frequency £ C,=15 pF 10 18 MHz

Propagation delay from teuL R1 —400 Q 60 100 ns

A to Qp tpLu L 60 100 ns

Logical data

Output load fctor, Fa 10

each output

Input load factor Roy, Rz F) 1

Input load factor at A F\ 2

Input load factor at B F\ 4
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FLJ 171
FLJ 175

A [ Og Os 0 0
T 13 12 n 10 QC 80
1 1 7 3 1 [ -7

il

, |

LI_I CT L JCJ0CJLCTC0J
1 2 3 4 6 7
B

b
s Ru R

Truth table

sequence outputs
Qc Qs

o
o

o
>

2 O0VWONOOUIAWN=O

EE QY

IIITITIrrrrer
IITrrrrTrxzrrrr-
FrITIFreeTTICOC
TrIrICrICTICTC

Notes:
Q, connected with B

To set all outputs to L, Roq and Ry, must be supplied with an H-signal.

Pin configuration
top view
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FLJ 181 - 7493 order numbers

FLJ 185 — 8493 FLJ181: Q67000-J34
FLJ185: Q67000-J123

4-Bit-Binary-Counter

The FLJ 181/185 contain a divide-by-two and a divide-by-eight counter. When used as a
binary-counter, Q4 and B have to be connected.

Electrical characteristics it lower ’ upper ;

temperature ranges 1 and 5 test condition l limitB | /P limitA |unt

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Vin _ 2.0 \'

L-input voltage Vi Jvs=a75V 08 |v

H-output voltage Viu Vs=4.75V 2.4 \'
—Iq,=400 pA

L-output voltage VaL Vs=4.75V 04 |V
Iy =16 mA

DC noise margin Vam 0.4 1.0 \Y

Input current,

each input I, V,=5.5V 1 mA

H-input current at Roq or Roz, Iy Viu=2.4V =55 25V 40 pA

atAorB IH Viu=2.4V ' 80 A

L-input current at Roq, Ro2 —IiL } V¢=5.25V 1.6 |mA

at AorB =1, V, =04V 3.2 |mA

Short circuit output ~Iq Vs=5.25V 18 57 mA

current, each output V=0V

Supply current Ig Vs=5.26V 32 53 mA
V=45V

Delay times, V=5V, T,=25 °C

Clock pulse duration toe . 50 ns

Reset pulse duration tor 50 ns

Maximum clock frequency f C.=15 pF 10 18 MHz

Propagation delay from tpHL R1 =400pQ 75 135 ns

A to Qp toLn L 75 135 ns

Logical data

Output load factor, Fa 10

each output

Input load factor at Roq, Ro2 F) 1

at AorB F, 2
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FLJ 181
FLJ 185

A 0y 0y Os g Qg
L 12 n 10 g 8
/ 1 1 m

F‘;D—J Pin configuration

T T CJ T T [ J top view
1 2 3 4 5 6 7
B Ry Ree Y
Truth table
sequence outputs
Q; Q@ Q QO
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
1 .H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
Notes:

Q, connected with B. .
To reset all outputs to L, Rg; and Ry, must be supplied with an H-signal.
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FLJ 1 91 — 7495 A order nﬁmbers

FLJ 195 - 8495 FLJ191: Q67000-J36
: FLJ195: Q67000-J256

4-Bit-Shiftregister, Reversible

The FLJ 191/195 have the following operating modes:

Right-shift-operation as serial register: mode control MC=L. Clock pulse at input C;. Inputs
A, B, C, D and C, are disabled.

Left-shift-operation: mode control MC=H. Clock pulse at C,. Inputs Sl and C; are disabled.
The registers are set to their initial condition by means of the parallel inputs A, B, C, D. For serial
operation the following connections must be made:

Qp with C, Qg with B, and Q¢ with A. D becomes the serial input.

Applications: serial-parallel and parallel-serial-converter, storage element.

Electrical characteristics i lower upper i

temperature ranges 1 and 5 test condition limit | P limitA | un't

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Viy Vs=4.75V 2.0 \

L-input voltage ViL Vs=4.75V 08 |V

H-output voltage Vau Vs=4.75V 24 \Y
—I54=800 pA

L-output voltage VoL Vs=4.75V 04 |V
Io =16 mA

DC noise margin Vim 0.4 1.0 \

H-input current Iy Viuy=2.4V 40 wA

at A, B, C, D, and I, V,=5.5V v 1 mA

serial input S! _% 25V

H-input current I v.H=2.4vl =5. 80 |uA

at mode control MC I, V,=6.5V 1 mA

L-input current -1, Vs=5.25V 1.6 |mA

at A, B, C, D, and V,.=0.4V

serial input Sl

L-input current e m Vs=5.25V 3.2 [mA

at mode control MC V,.=0.4V

Short circuit output -I5 Vs=5.25V 18 57 mA

current, each output

Supply current I Vs=5.25V 50 85 mA

Logical data

Output load factor, Fao 10

each output

Input load factor F, 2

at mode control MC

Input load factor F, 1

of the remaining inputs
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FLJ 191

FLJ 195
eselasvvtir;lejzs oc test condition :?n‘-’::f B | tvp. i’:ﬁﬁf A | unit
Clock pulse duration toc 15 10 ns
Setup time ts 10 ns
at A, B, C, D, and SI
Hold time ty 0 ns
at A, B, C, D and SI
L-setup time at MC
a) Shift right tsi, 15 ns
p) Shift left tsL) 5 ns
H-setup time at MC
a) Shift right tshr 5 ns
b) Shift left tsui 15 ns
Maximum clock frequency f C =15 pF 25 36 MHz
Propagation delay from teHL RL=4O(I)DQ 18 27 ns
CtoQ teLn I L 21 32 ns

shift right  shift left
Vs Ua 0g Q¢ U C2
T 13 12 n 10 9 8
-
- T
Pin configuration
e s R s s I S L..ﬁll top view
1 2 3 b 5 B 7
s1 A B C D Me Og
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FLJ 201 - 74190 order numbers

FLJ 205 - sa190 FLJ201: Q67000-J144
FLJ 205: Q67000-J198

Decimal Counter, Reversible with Set and Reset

The FLJ 201/205 are reversible decimal counters. L-signal at enable E, releases the counter.
H-signal at E, inhibits the counter. The operating mode is determined by the mode control input
MC as follows: MC=L: count up; MC=H: count down. The initial condition of the counter is
programmed independent of the clock input by means of the inputs A, B, C, D, and an L-signal
at the set input S. The counter can be operated as modulo-n-divider. Synchronous as well as
asynchronous operation over several decades can be realized by means of the carry and enable
outputs Cq, Eq which supply an H-signal and an L-signal respectively after the 9th clock pulse.

Electrical characteristics i lower upper :

temperature ranges 1 and 5 test condition limitB | P limitA | Uit

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Vig Vs=4.75V 2.0 \"

L-input voltage ViL Vs=4.75V 08 |V

H-output voltage Vau —Io4=800 pA|Vg 24 \%

L-output voltage VaL I, =16 mA [=4.75V 04 |V

DC noise margin Vom 0.4 1.0 \

H-input current, I, Vin=2.4V| Vg 40 ©wA

each input I V=65V |=525V 1.0 [mA

L-input current, o m Vs=5.25V 1.6 |mA

each input V. =04V

Short circuit output Iy Vs=5.25V 18 55 mA

current, each output Vo=0V

Supply current Ig Vs=5.25V 65 105 mA

Delay times, V=5V, 7T,=25 °C

Clock pulse duration toc 25 ns

Set pulse duration tps 35 ns

Setup time at A, B, C, D ts 20 ns

Hold time at A, B, C, D, ty 0

Maximum clock frequency # 20 25 MHz

Propagation delay

from S to Q teLy 22 33 ns
tpuL 33 50 ns

fromA, B,C,DtoQ teLn 14 22 ns
tpuL C =15 pF 35 50 ns

from Cto E toLn R =400 Q 13 20 ns
tpHL 16 24 ns

from C to Q toLn 16 24 ns
teHL 24 36 ns

from C to carry Cqo tpLn 28 42 ns
touL 37 52 ns

Logical data

Output load factor, Faq 10

each output

Input load factor, F, 1

enable input

remaining inputs F, 3
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FLJ 201

b$s A ¢ B Cla 5 ¢ D
® B w W 12 N 10 9
{—lflﬁr—ﬂ—lﬁl‘ﬁﬁl—\
CTTTTL]
1
l | | ] I Pin configuration
C JC JLC JL JC JC JCJ0C 7 top view
1 2 3k 5 6 7 8 '
B QB QA EI MC OC QD DS
Block diagram
mode
inputs enable control
set input D c B in A clock
Ein MC Cc
| | -+
v ) y—ﬁi’
1 Q

lLY_]
¢ 1

i

L

}

Qa carry
Lo

Qs enable out

outputs
Ea
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FLJ 211 - 74191 order numbers

FLJ 215 _ 84191 FLJ211: Q67000-J145
FLJ215: Q67000—J199

Binary Counter, Reversible with Set and Reset

The FLJ 211/215 are reversible binary counters. L-signal at enable E, releases the counter.
H-signal at E, inhibits the counter. The operating mode is determined by the mode control input
MC as follows: MC=L: count up, MC=H: count down. The initial condition of the counter is
programmed independent of the clock input by means of the inputs A, B, C, D and an L-signal
at the set input S. The counter can be operated as modulo-n-divider. Synchronous as well as
asynchronous operation over several decades can be realized by means of the carry and enable
outputs Cq,Eq which supply an H-signal and an L-signal respectively after the 15th clock pulse.

Electrical characteristics - lower upper i
temperature ranges 1 and 5 fest condition limitB | V- limitA | unit
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Viu Vs=4.75V 2.0 \'
L-input voltage Vi Vs=4.75V 08 |V
H-output voltage Vau —Iay=800 pAlVg 2.4 Vv
L-output voltage Var Io =16 mA |=475V 04 |V
DC noise margin Viom 0.4 1.0 \'
H-input current, Iy Viu=2.4V| Vg 40 wA
each input I V=65V | =5.26V 1.0 [mA
L-input current, I, Vs=56.26V 1.6 |mA
each input vV, =04V
Short circuit output —Iq Vs=5.25V 18 55 mA
current, each output Vo=0V ‘
Supply current Ig Vs=5.25V 65 105 mA
Delay times, V=5V, T,=25°C
Clock pulse duration toc 25 ns
Set pulse duration tys 35 ns
Setup time at A, B, C, C ts 20 ns
Hold time at A, B, C, D ty 0
Maximum clock frequency £ 20 25 MHz
Propagation delay
from S to Q teLn 22 33 ns
oy 33 50 ns
fromA,B,C,DtoQ teLy 14 22 ns
teuL C_ =15 pF 35 50 ns
from C to E teLn R =400 Q
tPHL 16 24 ns
from C to Q tpLu 16 24 ns
tPHL 24 36 ns
from C to carry Cq torn 28 42 ns
TeutL 37 52 ns
Logical data
Output load factor, Fq 10
each output
Input load factor, F, 1
enable input
remaining inputs F, 3
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FLJ 215
Vs A ¢ Ea G § ¢ D
® % % 1B 12 m 10 9
TTTTITTT
il
F L T T Pin configuration
C I JCJC JC JL_JC T 7 top view
1 2 3 4 5 6 7 8
B QB DA EI MC OC Gp OS
Block diagram mode
inputs enable control
set input D in clock
Ein MC Cc

!

£

Qp Qc

<

QB QA carry enable out

outputs Lo Eq




FLJ 221 - 7491A order numbers

FLJ 225 _ ga91a FLJ221: Q67000-J32
FLJ225: Q67000-J252

8-Bit-Shiftregister, Serial in/out

The FLJ 221/225 have serial inputs and outputs. The typical clock frequency is 18 MHz. The
information is transferred at the rising edge of the clock pulse. The FLJ 221/225 is compatible
with the flipflops FLJ 101/105 and FLJ 141/145.

Electrical characteristics - lower upper i

temperature ranges 1 and 5 test condition limitB | YP- limitA | untt

Supply voltage Vs 4,75 5.0 5.25 |V

H-input voltage Viu Vs=4.75V 2.0 \

L-input voltage ViL Vs=4.75V 08 |V

H-output voltage Vau Vs=4.75V 2.4 3.5 \
—Iqay=400 pA

L-output voltage VaL Vs=4.75V 0.22 04 |V

. IQL=1 6 mA

DC noise margin Vim 0.4 1.0 \'

H-input current, Iy Viy=24V]| Vg 40 A

each input I, V=65V | =525V 1.0 |{mA

L-input current, B m Vs=56.25V 1.6 |mA

each input V, =04V

Short circuit output —Iq Vs=5.25V ) 18 57 mA

current, each output V=0V

Supply current I Vs=5.25V 35 58 mA
V=45V

Delay times, V=5V, T,=25 °C

Clock pulse duration toc 25 ns

Setup time ts 25 ns

Hold time ty 0 ns

Maximum clock frequency £ 10 18 MHz

Propagation delay tpuL C. =15 pF 27 40 ns

from C to Q Loy R =400 Q 24 40 ns

Logical data

Output load factor, Fa 10

each output

Input load factor, F, 1

each input
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FLJ 221
FLJ 225

Pin configuration
top view
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FLJ 231 - 7404
FLJ 235 - 8494

order numbers

FLJ 231:
FLJ 235:

Q67000-J35
Q67000-J200

4-Bit-Shiftregister, Parallel in, Serial out

The FLJ 231/235 are 4-bit-shiftregisters with serial and parallel inputs and serial output. The
flipflops are set to its initial state either by set input S; or S,. The inputs A,, B,, C,, D, are enabled
at S;=H and S,=L. For S;=L and S,=H A,, B,, C,, D, are enabled. S, or S, and the reset input
R must return to L before the first clock pulse. S;, S,, and R operate independent of the clock
pulse. All flipflops are reset to Q=L if R switches to H.
Applications: Serial register, parallel-serial-converter with selective information gating.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

DC noise margin
H-input current, each
input except set inputs
S; and S,

H-input current at
setinputs S; and S,
L-input current, each
input except set inputs
S; and S,

L-input current at
setinputs S; and S,
Short circuit output current
Supply current

150

test condition :?r;:\,,frB | typ. ﬁr?.,?te;\ unit
4.75 5.0 5.25 |V
Vs=4.75V 2.0 \'
Vs=4.75V 08 |V
Vs=4.75V 2.4 3.5 \
—IQH=4OO [.LA
Vs=4.75V 0.22 04 |V
Iy =16 mA
0.4 1.0 \"
V|H=2'4 \' 40 HA
V=55V v 1 mA
s
V,y=2.4V| =525V 160 | pA
V=55V 1 mA
Vs=0.4V 1.6 |mA
V”_=0.4 \")
Vs=5.25V 6.4 |mA
V||_=0.4 \")
Vs=5.25V mA
Vs=b.25V 35 57 mA




FLJ 231
FLJ 235

i = et upper .
?Aei;% E'Cmes' Vs=5V, test codition :?"‘?:terB typ. Iir?\?t A unit
Clock pulse duration toc 35 ns
Reset pulse duration tor 30 ns
Set pulse duration tos 30 ns
Setup time at Sl
H-signal ts 35 ns
L-signal R 25 ns
Hold time at Sl th 0 ns
Maximum clock frequency £ 10 MHz
Propagation delay from truL C.=15pF 25 40 ns
CtoQ teLn Rt=400 Q 40 ns
Propagation delay from tenL 25 40 ns
RorStoQ feLn 35 ns
Logical data
Output load factor Fa 10
Input load factor F, 4
each set input S; and S,
Input load factor Fy 1

of the remaining inputs

A, S; B O 05 D, R @
B B % B R 1 10 9

i
I top view
1 2 3 & 5

S| = Serial input

Pin configuration
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FLJ 241 - 7a92 order numbers

FLJ 245 _ 34192 FLJ241:  Q67000-J174
FLJ245:  Q67000-J201

Decimal Counter with Clock Inputs for up and down Count

The FLJ 241/245 are synchronous, reversible decimal counters with set and reset inputs.
The counters are reset to Q = L by R = H. The information present at the inputs A, B, C, D is
transferred to the Q-outputs at S = L. Up and down-count is accomplished by separate clock
inputs. While counting the unused clock input and the set input must be supplied with an H-signal
and the reset input with an L-signal. Several counters are cascaded by connecting the carry and
borrow outputs Cq, Bq with the corresponding clock inputs of the next stage.

Electrical characteristics " lower upper ;
temperature ranges 1 and 5 test condition limitB | P limitA | unit
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Vi Vs=4.75V 2.0 \
L-input voltage Vi Vs=4.75V 08 |V
H-output voltage Vau Vs=4.75V 2.4 Vv
—Iou=400 pA
L-output voltage Var Vs=4.75V 04 |V
I5 =16 mA
DC noise margin Vom 0.4 1.0 \"
H-input current, Iy Vin=24V | Vg 40 wA
each input | V,=5.5V =525V 1.0 [mA
L-input current, —I,. Vs=5b.25V 1.6 |mA
each input V,.=0.4V
Short circuit output —Ia Vs=5.26V 18 65 mA
current, each output Vo=0V
Supply current Ig Vs=5.25V 65 102 mA
Delay times, Vs=5V, T,=25 °C
Clock pulse duration thc 20 ns
Setup time at A, B, C, D ts 20 ns
Hold time at'A, B, C, D ty 0 ns
Maximum clock frequency f 25 32 MHz
Propagation delay
from C to Q teuL 31 47 ns
from C to Cq or Bq tpuL _ 16 24 ns
Propagation delay gilgopg
from C to Q toLn L 25 38 ns
from C to Cq or By teLn 17 26 ns
Propagation delay from teuL 22 35 ns
RorStoQ teLn 29 40 ns

Logical data

Output load factor, Fa 10
each output

.Input load factor, F, 1
each input
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FLJ 241
FLJ 245

borrow carry

Pin configuration

top view
4 8
lock
O Oa g, ¢ O O
Block diagram
outputs
QA Qg QC QD
i T carry
clock
up T +F 1 ] CQ
LT T .
S E
R ™\ borrow
T j} B
clock e : X
down
o iy 3 )t
A B inputs D
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FLJ 251 - 74193
FLJ 255 _ ga193

order numbers

FLJ251: Q67000-J175
FLJ 265:  Q67000-J202

Binary Counter with Clock Inputs for up and down Count

The FLJ 251/255 are synchronous, reversible binary counters with set and reset inputs. The
counters are resetto Q = Lby R = H. The information present at the inputs A, B, C, D is transferred
to the Q-outputs at S = L. Up and down-count is accomplished by separate clock inputs. While
counting the unused clock input and the set input must be supplied with an H-signal and the
reset input with an L-signal. Several counters are cascaded by connecting the carry and borrow
outputs Co, B with the corresponding clock inputs of the next stage.

Electrical characteristics iti lower ‘ upper i

temperature ranges 1 and 5 test condition limitB | YP- limit A | unit

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Viu Vs=4.75V 2.0 \

L-input voltage Vi Vs=4.75V 08 |V

H-output voltage Vau Vs=4.75V 2.4 \"
—Ioy=400 pA

L-output voltage VaL Vs=4.75V 04 |V
Io =16 mA

DC noise margin Vam 0.4 1.0 Vv

H-input current, m Vig=2.4V |V 40 HA

each input I, V,=6.5V =5.25V 1.0 [mA

L-input current, =I,. Vs=5.25V 1.6 |mA

each input vV, =04V

Short circuit output ~Ia Vs=5.25V 18 65 mA

current, each output V=0V

Supply current Ig Vs=5.26V 65 102 mA

Delay times, Vs=5V, T,=25 °C

Clock pulse duration foc 20 ns

Setup time at A, B, C, D ts 20 ns

Hold time at A, B, C, D ty 0 ns

Maximum clock frequency f 25 32 MHz

Propagation delay

from C to Q teuL 31 47 ns

from C to Cq or Bg trHL _ 16 24 ns

-Propagation delay gi}lg(;)g.

from C to Q teLn L 25 38 ns

from C to Cq or Bq tpLH 17 26 ns

Propagation delay tpHL 22 35 ns

from R or S to Q tpLn 29 40 ns

Logical data

Output load factor, Fa 10

each output

Input load factor, - F 1

each input
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FLJ 255

borrow carry

il
l I ‘ I ] I Pin configuration
LI T JC I T T I top view
1 2 3 4 5 6 7 8
B QB UA dOV\?rlXOCkuD QC DD DS
Block diagram
outputs
E,A QB C QD
o]
clock : 2 il
up T = T Co
R o—‘ 3 borrow
D—o By
clock 1
down
o o] [e]
A B inputs 0 D
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FLJ 261 ~ 7496 order numbers

FLJ 265 - sags FLJ261:  Q67000-J37
\ FLJ265: Q67000-J203

5-Bit-Shiftregister, Parallel in/out

The FLJ 261/265 are 5-bit-shiftregisters with serial and parallel inputs and outputs. The flipflops
are reset to Q = L independent of the clock pulse if the reset input R is supplied with an L-signai.
The flipflops are set to Q = H by applying an H-signal to the inputs A through G and the set input
S while R remains at H-level. The flipflops can be set simultaneously or independently. Set and
reset inputs S and R must return to L and H respectively before the first clock pulse.
Applications: serial-parallel and parallel-serial-converters, registers, storage elements.

Electrical characteristics . lower ‘ ’ upper i

temperature ranges 1 and 5 test condition limit B P limit A l unit

Supply voltage Vs 4.75 | 5.0 5.25 |V

H-input voltage Viy Vs=4.75V 2.0 \Y

L-input voltage Vi Vs=4.75V 08 |V

H-output voltage Van Vs=4.75V 2.4 3.5 \Y
—Ioy=400 pA

L-output voltage Var Vs=4.75V 0.22 04 |V
Iq, =16 mA

DC noise margin Vom 0.4 1.0 Y

H-input current, each Iy Viu=2.4V 40 vA

input except set input I, V=65V |V 1.0 |mA

H-input current Iy Viy=2.4V | =525V 200 vA

at set input S I, V=65V 1.0 |mA

L-input current, each -1, V4=5.25V 1.6 |mA

input except set input V,.=0.4V

L-input current S m Vs=5.25V 8.0 |mA

at set input S V, =04V

Short circuit output ~Iq Vs=5b.25V 18 57 mA

current, each output Vo=0V

Supply current Ig Vs=5.25V 48 79 mA
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FLJ 261

FLJ 265
Delay times, Vs=5V, T,=25 °C test condition ,'ﬁﬁ‘,’fg typ. ,‘,’,‘iﬁf; ‘ unit
Clock pulse duration toc 35 ns
Reset pulse duration tor 30 ns
Set pulse duration ths 30 ns
Setup time at Sl ts 30 ns
Hold time at Sl ty 0 ns
Maximum clock frequency f 10 MHz
Propagation delay tenL C,=15 pF 25 40 ns
from C to Q _ tern RL=400 0 25 40 ns
Propagationdelay fromRto Q tpy J L 55 ns
from S to Q teLy 28 35 ns
Logical data
Output load factor, Fa 10
each output
Input load factor, F 5
at S
remaining inputs F 1
@y, Qg @ 0s @ Qg 61
 w® @7 w9
o rarar—

 — —

R
18
[—ﬁ;

—

r

L T I J0C T
2 3 & b
A B C vg

Sl = serial input

r
| -
6
i

m\,l:_1

Pin configuration
top view
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FLJ 271 - 74107 order numbers

FLJ 275 - 84107 FLJ271: Q67000-J165
FLJ 275: Q67000-J222

Dual JK-Master-Slave-Flipflop

The flipflops are similar to the FLJ 121/125 except of the pin configuration.

Electrical characteristics iti lower l upper i

temperature ranges 1 and 5 test condition limitB | VP- limita | unt

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Vin Vs=4.75V 2.0 \

L-input voltage Vi Vs=4.75V 08 |V

H-output voltage Van Vs=4.75V 2.4 \Y
—Iou=400 pA

L-output voltage VaL Vs=4.75V 04 |V
Io =16 mA

DC noise margin Vim 0.4 1.0 Vv

H-input current at Iy Viy=2.4V 40 wA

Jor K I, V=65V |Vs 1.0 |mA

H-input current at Iy Viy=2.4V|=525V 80 vA

RorC I, V,=5.5V 1.0 |mA

L-input current at e m Vs=5.25V 1.6 |mA

JorK vV, =04V

L-input current at -1, Vs=5.25V 3.2 |mA

RorC V|L=O.4 \Y

Short circuit output ~Iq Vs=5.25V 18 57 mA

current, each output V=0V

Supply current I Vs=5.25V 20 40 mA
V=5V

Delay times, V=5V, T,=25 °C

Clock pulse duration toc 20 ns

Reset pulse duration tor 25 ns

Setup time ts tyr

Hold time ty 0

Maximum clock frequency £ 15 20 MHz

Propagation delay tpuL _ 10 25 40 ns

from C to Q toy [ HLZ$00 2 10 16 25 |ns

Propagation delay tenL L P 25 40 ns

from R to Q trLH 16 25 ns

Logical data

Output load factor, Fa 10

each output

Input load factor, F, 1

at J or K

Input load factor F 2

at RorC
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FLJ 271
FLJ 275

s R ¢ K R ¢ 3
B 12 mo W 8 8
/3 3 3 3 0 r

]

=n

C T T T T T 7T C 71T 0111
T 2 3 &k 5 8
7 @ @ k a8 @

7
Os

Block diagram see FLJ 121/125

Clock pulse
@ ®
@ ®

Truth table

Pin configuration
top view

(1) isolate slave from master

(2) enter signal from J and K into master
(3) disable inputs J and K

(4) transfer information from master to slave

t, = bit time before clock pulse

t,+1 = bit time after clock pulse

tn tn+1
J K Q
L L Q,
L H L
H L H
H H Q,

s independent of C.
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FLJ 281 - 74104
FLJ 291 - 74105

order numbers

FLJ 281:
FLJ 291:

Q6700-J241
Q67000-J242

JK-Master-Slave-Flipflop with JK-Input
JK-Master-Slave-Flipflop with J, K, and JK-Inputs

The FLJ 281 has an additional JK-input to inhibit the flipflop. Due to slightly greater input capa-
citors of the J and K inputs, setup and hold times are prolonged. Thus the flipflops are in particular
suited for slowly rising clock pulses. The FLJ 291 has additional J, K, and JK-inputs. The FLJ 291

is suitable for higher toggle frequencies than the FLJ 281 due to small input capacitors.

Data present at the J and K-inputs is accepted whilethe clock is at L-level. The data aretransferred
to the Q-outputs during the rising edge of the clock pulse.

Electrical characteristics
temperature range 1

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

H-input current at J, K, J, K
H-input current at JK
H-input current at R, S_
L-input current at J, K, J, K
L-input current at JK
L-input current at R, S
Supply current FLJ 281
FLJ 291

Delay times, Vs=5V, Tamp=25 °C

Clock pulse duration
referred to 1.5 V points
Set pulse duration
Reset pulse duration
Enable time FLJ 281

FLJ 291
Setup time FLJ 281

FLJ 291
Propagation delay
from C to Q

Logical data

Output load factor H-signal
L-signal

Input load factor

at J, K, J, K

Input load factor at JK

Input load factor at R, §
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VQL

IIH
IIH
IIH
—IIL
"IIL
I
Is
Is

test condition lower, ; o, | ERReL | it
4.75 5 5.25 |V
Vs=4.75V 1.4 1.7 20 |V
Vs=4.75V 0.8 |V
Vs=4.75V 2.4 2.7 \Y%
—Iau=1 mA
Vs=4.75V 0.2 04 |V
I,,=16 mA
Vs=5.25V, V,;=4.5V 2 40 wA
Vs=5.25V, V,,=4.5V 4 80 @A
Vs=b5.25V, Viy=45V 8 120 uA
Vs=5.25V, V,.=0.4V 1.1 1.6 |mA
Vs=5.25V, V, =04V 2.2 3.2 [mA
Vs=b5.25V, V, =04V 3 4.8 |mA
=5V 15 24 mA
=5V 17 28 mA
15 ns
20 ns
20 ns
10 ns
1 ns
35 ns
10 ns
1 C.=15pF 9 15 ns
SR =400Q 16 25 ns
25
10
1
2
3



FLJ 281
FLJ 291

FLJ 281 Pin configuration
top view
Vs R 03 Ky K, €0
T 3 12 Ll 10 9 8
— T3 31 3 31 1 3
I LN ———
0 D-—F—
| ———
I Z 1 I[ )ﬁ|
NS [y S B S W O S R i R s
1 2 3 I 5 68 7
K 8 T P P 0s
FLJ 281 Block diagram
5
Ji o———
Jz °——l—_ ‘ p——0 Q
J3 S
¢ D m—
JK
K1
Kz o__‘ [ — G
| (G ——
R
Truth table
tn tn+1
K o| K Q
L® X X Q,
H L* L Q,
H L H L
H ‘ H i H
H H H Q,

* L-levels must be applied while the
clock is at L.
X=H or L-signal

L-
R and S operate independent of C.

FLJ 291 Pin configuration

top view

—/ /1
L\ T |
\< |
] /\——_
I // I I :
C T T 7 T T 7 1
1 2 3 L 5 6 7
S A
FLJ 291 . Block diagram
S
Jp ——
loHra
72 o)
3 [
JGK
K1
DT Lo
K3 oo
R

t, = bit time before clock pulse
to+1 = bit time after clock pulse
for FLJ 281: J=J,J2J3

K=K;K2Ks
for FLJ 291: J=J,J2J3
K=K1 K2K3

level at R sets Q to L-signal. L-level at S sets Q to H-signal.
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FLJ 301 - 74100 order numbers

- 8410 FLJ301: Q67000-J164
FLJ 305 0 FLJ 305: Q67000-J233

Eight D-Flipflops

The D-flipflop FLJ 301/305 are in particular suited as scratch pad memories. Any information
present at the data-inputs D is transferred to the Q-outputs when the clock is at H-level. If the clock
is at L-level, the D-input is disabled.

Electrical characteristics lower upper

temperature ranges 1 and 5 tost condition limitB | tYP- limitA | un
Supply voltage Vs 4.75 5 5.25 |V
H-input voltage Vi _ 2 \
L-input voltage Vi } Vs=4.75V 08 |V
H-output voltage Vau —Ioy=400 pA | V= 24 Y
L-output voltage VaL Io =16 mA 4,75V 04 |V
H-input current at D Iy Vig=2.4V 80 A
I, V,=5.5V 1 mA
H-input current at C Iy Vig=2.4V Ves 320 A
| V,=5.5V 5325 v 1 mA
L-input current at D =1, V=04V : 3.2 |mA
L-input current at C = m Vi =04V 12.8 |mA
Shortcircuitoutputcurrent, —I, | V=0V - 18 57 mA
each output
Supply current Ig Vs=5.25V 64 106 mA
Delay times, V=5V, Tamb=25 °C
H-setup time at D ts 7 20 ns
L-setup time at D ts 14 20 ns
H-hold time at D ty 0 15 ns
L-hold time at D ty C.=15pF 0 6 ns
Propagation delay from thuL R.=400 Q 16 30 ns
Dto Q toLn 14 25 ns
Propagation delay from tpHL 16 30 ns
CtoQ teLn 7 15 ns
Logical data
Output load factor, Fa 10
each output
Input load factor at D F, 2
Input load factor at C F, 8
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FLJ 301

Vs Gy Dy Dy 0, O3 Q7 0Oy Dy Iy
2% 23 2% 21 20 19 1B 17 1B B K% 1B
o e e B e eI e B B e i Y i e B

—l r r Pin configuration

S B B B s top view
1 2 3 Lk 5 B 7 8 9 10 M 1
Dy D, 0 G 0s 05 Qs Dg D5 Cog

oo
——O

>< Block diagram (each flipflop)

Truth table (each flipflop)

t, | A t, = bit time before clock pulse
t.+1 = bit time after clock pulse

D Q

H H

L L
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FLJ 311 - 74198
FLJ 315 _ 84198
FLJ 321 - 74199
FLJ 325 - 84199
FLJ 461 - 74166
FLJ 465 - sa166

order numbers

FLJ 311:
FLJ 315:
FLJ 321:
FLJ 325:
FLJ 461:
FLJ 465:

Q67000-J244
Q67000-J235
Q67000-J245
Q67000-J237
Q67000-J282
Q67000-J300

Universal 8-Bit-Shiftregister, Reversible

The FLJ 311/315 are 8-bit-shiftregisters with the following operating modes: shift right or left,
serial and parallel in and out, reset to L independent of the clock pulse and clock inhibit.
The FLJ 321/325 are similar to the FLJ 311/315 except that right shift operation is provided

only.

The FLJ 461/465 are 8-bit-shiftregisters featuring right shift operation, serial and parallel inputs,
serial outputs, independent reset inputs, and clock inhibit inputs.

Operating conditions of the registers are set forth by pulse diagrams.
Applications: storage and register elements, serial-parallel and parallel-serial-converters up to
typical clock frequencies of 35 MHz.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

Input current, each input
H-input current, each input
L-input current, each input
Short circuit output current,
each output

Supply current

I,
Iy
-1,
_IQ

Is

Delay times, V=5V, Tamp=25 °C, Fu=10

Maximum clock frequency
Clock or

Reset pulse duration
Setup time

Hold time

Propagation delay

from R to Q

Propagation delay

from Cto Q

Logical data
Output load factor H-signal
L-signal

Input load factor,
each input
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f
tpC: R

Fan
Fai
£y

test condition l 'Imteara l typ. ’ ﬁ%‘,’fx unit
4,75 5.0 5.25 |V
}vs=a75V 2.0 08 |v
Vs=4.75V,
'-‘IQH=800 [J-A 2.4 \Y%
Vs=4.75V,I5,=16mA 04 |V
Vs=5.25V, V=55V 1 pA
Vs=5.25V, V,\y=24V 40 wA
VS=5.25 V, V|!_=0.4 \Y) 1.6 mA
Vs=5.25V 18 57 mA
Vs=5.25V 72 116 mA
25 35 MHz
20 ns
30 ns
0 ns
23 35 ns
8 20 30 ns
8 17 26 ns
20
10
1




FLJ 311
FLJ 315
FLJ 321
FLJ 325
FLJ 461
FLJ 465

Pin configurations

top view

FLJ 311
FLJ 315

N
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FLJ 321
FLJ 325
FLJ 461
FLJ 465
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FLJ 311
FLJ 315

Oy
?

3

a
)

[

0 L

outputs

Oy
i

% e . I\%g Truth table
quj— ; set
So inputs operating
%% 5 5, modes
ﬁ — r
= © L | L | inhibit clock
% L H shift right
& o » serial input SI,
H L shift left
B serial input Sl,
f - 0w H H parallel load
- %LEL inputs A through H
[

4

ENEN

o=}

.

- parallel-inputs

sl |2

T =
’_
T
SIrSr 5y
Y
set inputs

C
clock /

1
L

— 0w

|

0y
[*]

serigl input
right
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FLJ 311
FLJ 315

Pulse diagram

sjndyno

syndut
Jayp.nd

13s
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FLJ 321
FLJ 325
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Block diagram

inputs output Q,
att, at £,44

J K QA
L H Qan
L L L

H H H

H L Qan

t, = bit time before clock pulse

t,+1 = bit time after clock pulse

Truth table
set _ enable operating
input S E, mode

H L shift right
accept data -
frominputsJand K

L L paralle! load inputs A
through H

X H register inhibited

X = H or L-signal



FLJ 321
FLJ 325

Pulse diagram

I
Il
I
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FLJ 461
FLJ 465

Block diagram

1

output
ﬁ H r‘ ﬁﬁ '—GUH
"]
H C Ey
clock enable

il

.
L O LJ
I !
=
1 - ‘C—,
E: { L o B
L
\ [((1 <
L
% { [ e
l O <C
] o
=]
g
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FLJ 461

FLJ 465
Truth table
clock enable | reset_ ?:{,ijtl irfszt i‘:ﬁ:ﬁ{]i operating
input E; | input R & "mode
Sl S throughH
X X L X X X reset
1 pulse L H L L data parallel load
N pulses L H X H X shift
N pulses L H data H X serial load
X H H X X X inhibit
X =H or L-signal

Pulse diagram

e ¢ SO ruruurururu

| |
enable EI_I ! l‘ — |
reset P | ) | |
put - © T ! 1 { |
| | | |
|
el s T I
set g ! ! | L
input ! : J L‘_I ; :
|
I | | \l ||
é [ | | [
[ | | o
C | | I JI |
D [ | | 1
[ I ! [
parallel £ | | | [ \l ||
inputs [ ] | [
F [ I | T
I | 1 I
b [ I | ]
H I | I n L
G | I e el W W
-
[ P——— it shift
reset set
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FLJ 331 - 7497 order numbers

FLJ 331: Q67000-J240

Programmable 6-Bit-Rate Multiplier

The FLJ 331 performs fixed-rate or variable rate frequency division. The division ratio is selected
by means of the inputs A through F as follows:

fo=f,><£%—, where M=AXx2°+BXx2'"+Cx22+ D x23+Ex24+F x 24,

The clock frequency is 32 MHz typically.

The divider is released by L-signal at the enable input E, and the reset input R.

H-signal at the strobe disables the divider output Q.

Dividers are cascaded by connecting the enable output Eq of the first stage to the enable input E,
and the strobe input of the second stages. Q-outputs are crossconnected with the expander
inputs N. The desired output frequency results at the outputs Q of each divider stage.
Applications: division, analog-digital and digital-analog-conversion.

Electrical characteristics lower upper

temperature ranges 1 and 5 test condition limit B ‘ P ’ limitA | unit
Supply voltage Vs 4.75 5.0 525 |V
H-input voltage Vig _ 2.0 \
L-input voltage Vi } Vs=4.75V 08 |V
H-output voltage Vau Vs=4.75V, 24 \
—Ioy=400 pA

L-output voltage VaL Vs=4.75V,I5 =16 mA 04 |V
Input current, each input I, Vs=b.25V, V=55V 1 mA
H-input current at C Iy 1y, _ 80 HA
remaining inputs Ly, J Vs=5.25V,V\y=2.4V 40 A
L-input current at C Iy vy, o _ 3.2 |mA
remaining inputs -1, J Vs=5.25V,V, =0.4V 1.6 |[mA
Short circuit output current, —Iq Vs=5.25V 18 55 mA
each output

H-supply current Isy vy, _ 58 mA
L-supply current Ig, S Vs=5.25V 80 120 mA

Delay times, V=5V, Tymp=25 °C, Fo=10

Maximum clock frequency £ 25 32 MHz
Clock pulse duration toc 20 ns
Setup time ts 25 ns
Hold time ty 0 ns
Propagation delay trLy %g gg ns
from C to Q teyL _ _ ns
Propagation delay toLn CL=15 pF, R,=400 Q) 19 30 ns
from strobe to Q trHL 22 33 ns

Logical data

Output load factor Fa 10
input load factor C-input  F, 2
remaining inputs F 1
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FLJ 331

Vg D C R N Ep Strobe ¢
16 B 14 13 12 1 10 9

TITTTT]

’ I [ I I Pin configuration
N S S N [ N ) S ) s I top view
T 2 3 4 5 6 7 8
B E F A Q Q Eg  Og

Block diagram

enablein Ejo—)

1
[T
T

|
Ifs
=
111
|
i
il
|
2
ESNiing
|

reset Ro—i)
input it .
clock C
enable out
f—°5u
Strobe
F E C i —o8B [—0A
Ll L1 [§ ]
expander
node N
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FLJ 331

Truth table

inputs outputs
. Logic state
binary
reset enable g : number or number of
input input strobe division ratio of block E;:}pzr;d;r pulses
E, pulses P —
A|B|C|D|E]|F Q| Q Eq
H X H X|X|X{X[X]|X X H L|H H
L L L L{LfL|L|L|L 64 H 0| O 1
L L L HiL{L|L|L|L 64 H 111 1
L L L LIH|L|L|L|L 64 H 2| 2 1
L L L L{L|H|L|L]|L 64 H 4| 4 1
L L L LJL|{L|H|L|L 64 H 8| 8 1
L L L L|L{L|L|H|L 64 H 16|16 1
L L L LiLjLjL|L]|H 64 H 32|32 1
L L L H{H|H[H|H|H 64 H 63|63 1
L L L H{H/H|{H|H|H 64 L 0|63 11)
L L L L{L|H|L|H|L 64 H 20|20 12)
Notes:

X =H or L-signal
Inputs A through F can be varied as required.

1) The output Q can be disabled by means of the expander input N.
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order numbers FLJ 341 - 74110

FLJ341: Q67000-J224 FLJ 345 - sa110
FLJ 345: Q67000-J274

JK-Master-Slave-Flipflop with Data Lockout

The FLJ 341/345 have a hold time t, of 5 ns only. Thus the J- and K-signals may change during
the clock pulse without causing an error information. The FLJ 341/345 are pin compatible with
the FLJ 111/115.

Electrical characteristics - lower upper .
temperature ranges 1 and 5 test condition limitB | tYP- limit A | unit
Supply voltage Vs 4.75 5.25 |V
H-input voltage Viy } Vs=4.75V 2 \
L-input voltage ViL 08 |V
H-output voltage Van Vs=4.75V,V,;=2.0V, 2.4 \
—Ioy=800 pA
L-output voltage VaL Vs=4.75V, V, =08V, 04 |V
I5 =16 mA
Input current, each input I, Vs=5.26V, V=55V 1 mA
H-input current at JK Iy 40 uwA
atRorS Iy Vs=5.25V, V=24V 80 ©A
at C Iy 40 A
L-input current at JK -I,. 1.6 |mA
atRorS =1, V¢=5.25V,V, =04V 3.2 |mA
at C m 48 |mA
Short circuit output current, —Ig Vs=5.26V 18 57 mA
each output
Supply current Ig Vs=5.25V 20 34 mA
Delay times, Vs=5V, Tamp=25 °C
Clock pulse duration toc 25 ns
Set pulse duration tos 25 ns
Reset pulse duration tor 25 ns
Setup time ts 20 ns
Hold time ty 5 ns
Maximum clock frequency £ 20 25 ns
Propagation delay tpLn 12 20 ns
from S or Rto Q teuL C.=15 pF, R,=400 Q 18 25 ns
Propagation delay teLH 10 20 30 ns
from C to Q tpuL 6 13 20 ns
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FLJ 341

FLJ 345
s 5§ ¢ K3 Kk Kk 0
10 B 2 1 10 9 8
A r 101 0
—
[ -
=
- +
—
Pin configuration
N S [ S S U S B | top view
12 3 4 5 68 7
R H % 3 @ G
Logical data upper
limit A
Output load factor H-signal Fau 20
L-signal FaL 10
Input load factor
JK-inputs F, 1
R and S-inputs F, 2
C-input F, 3
Truth table
inputs at ¢, outputs at ¢,4+4
J K
L L Q,
L H L
H L H
H H Q,
t, = bit time before clock pulse
t,+1 = bit time after clock pulse
J = J1 Jz J3
K =K;Ks;Kz

L-level at R sets Q to L-signal
L-level at S sets Q to H-signal
R and S operate independent of C.
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order numbers

FLJ 351: Q67000-J225
FLJ 3565: Q67000-J289
FLJ521: (Q67000-J306
FLJ 525: Q67000-J376

FLJ 351 - 72111
FLJ 355 - 84111
FLJ 521 - 74115
FLJ 525 - sa115

Dual-JK-Master-Slave-Flipflop with Data Lockout

The FLJ 351/355 and FLJ 521/525 have a hold time ty of 5 ns only. Thus the J- and K-signals

may change during the clock pulse without causing an error information.

The FLJ 521/525 have reset inputs R. The function of the FLJ 521/625 corresponds to the

FLJ 121/125 except of the hold time .

The FLJ 351/355 have set and reset inputs S and R. The function of the FLJ 351/355 corresponds

to the FLJ 131/135 except of the hold time #,.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

Input current, each input
H-input current at JK
at Ror S

Short circuit output current,
each output
Supply current

Delay times

Clock pulse duration

Set pulse duration

Reset pulse duration
Setup time

Hold time

Maximum clock frequency
Propagation delay

from SorRto Q
Propagation delay

from C to Q

Vs

VI H
Vl L
VOH

test condition :mteé typ. ﬁ%ﬁ’f,& unit
4.75 5.25 |V

vy _ 2 "

5 V=475V 08 |v
V¢=4.75V, V=20V, 2.4 \Y
—I54=800 pA
Vs=4.75V, V, =0.8V, 04 |V
Io =16 mA
Vs=5.25V, V=55V 1 mA

40 tA
V¢=5.25V, V,,=2.4V 80 A
120 uA
] 1.6 |mA
Vs=5.26V,V, =0.4V 3.2 |mA
4.8 |mA
Vs=5.25V 18 57 mA
Vs=5.25V 28 41 mA
25 ns
25 ns
25 ns
0 ns
30 ns
20 " 25 ns
12 18 ns
C.=15 pF, R =400 Q 21 30 ns
6 12 17 ns
10 20 30 ns
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FLJ 351
FLJ 355
FLJ 521
FLJ 525

FLJ 351/355

s K 5 R 1 C 0 a
16 % 14 13 12 11 10 9
| — v —  —  m—  —  —

d

I

L T T T JC JC T T 7
1T 2 3 4 5 8 71
K § R 31 ¢ 0 @

o ™

N

FLJ 521/525

 —
1
K

Pin configurations, top view

Logical data upper
limit A
Output load factor H-signal Fan 20
L-signal FaL 10
Input load factor
JK-inputs F 1
R and S inputs F, 2
C-input F, 3
Truth table
inputs at ¢,, outputs at ¢+,
J K Q
L L Q,
L H L
H L H
H H Q,
t, = bit time before clock pulse
t.+; = bit time after clock pulse
J o =J,dads
K =K;K:K;

L-level at R sets Q to L-signal.
FLJ 321/325: L-signal at S sets Q to H-signal.
R and S operate independent of C.
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order numbers

FLJ361: Q67000-J275
FLJ 365: Q67000-J290
FLJ371: Q67000-J276
FLJ 375: Q67000-J291

FLJ 361 - 74118
FLJ 365 - sa118
FLJ 371 - 74119
FLJ 375 - sa119

RS-Flipflops

FLJ 361/365: Six RS-flipflops with common reset input.
FLJ 371/375: Six RS-flipflops with seperate reset inputs.
Application: Storage elements.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

Input current, each input
H-input current at _

S1 to SG and R1 tO_RG
H-input current at R
L-input current at
S; to Sg and Rq to_
L-input current at R
Short circuit output current,
each output

Supply current

6

Vs

VI H
VIL
Vau

VQL
I,

lower

upper

Delay times, Vs=5V, Tamb=25 °C, F=10

Propagation delay
from Rto Q
from S to Q

Logical data, each flipflop

Output load factor H-signal
L-signal

Input load factor  _

S, to Sg and R; to Rg

R

teLn

Ty

Fau
FQL

Fy
Fi

test condition limit B typ. limit A unit
4.75 5.0 5.25 |V
Y vg=4.75V 2.0 0s |v
Vs=4.75V, V, =08V, 2.4 3.3 \'%
—Ioy=800 pA
Vs=4.75V, V\y=2.0V, 0.22 04 |V
IQL=1 6 mA
Vs=5.26V, V=55V 1 mA
V¢=5.25V, V\y=2.4V 40 rA
1 mA
Vs=5.25V,V\y=2.4V 200 wA
Vs=56.25V, V=04V 1.6 |mA
Vg=b.25V, V, =04V 8 mA
Vs=b.25V 18 57 mA
Vs=5.25V 30 60 mA
} C,=15pF, R,=100Q 18 29 |ns
20
10
1
5
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FLJ 361 - 74118
FLJ 365 - sa118
FLJ 371 - 74119
FLJ 375 - 84119

FLJ 361/365 FLJ 371/375

VS §6 Qg Qg §5 Qq §4 R Vs "Sgg Sga Ry Qg Qg Rs S5 qQ R, S, R
® 1 14 13 12 1 10 9 24 25 22 21 20 19 18 17 16 15 14 13
o T s 5 s Y s I s ) s 5 s O | s s s U s s s s Y s O s Y e |

EE]) [T
oo | U o e

LT T IJC T T T T 10T [ T T T C I T T CTJC T T T T J0C T
1 2 3 4 5 6 7 8 :1 2 3 4 5 6 7 8 9 10 n 12
S1 Qp Qp S; Q3 Sz 0g S S Ry Q G Ry 5 0y Ry S S Og

Pin configurations, top view

Truth table, each flipflop

setinputs resetinputs output
separate | common

SorS, Ss") R") R Q
X L X X H } valid for
H H L X L FLJ 371/375 only
L X X X H
H H X L L
H H H H store

X =H or L-signal

1) FLJ 371/375 only

180



order numbers FLJ 381 — 74196
FLJ381: Q67000-J283

FLJ385: Q67000-J292 FLJ 385 - 84196
FLJ391: Q67000—J284 FLJ 391 - 74197
FLJ395: Q67000-J293 FLJ 395 _ 84197

Decimal Counter with Set and Reset for 50 VIHz

The FLJ 381/385 can be preset by means of the data inputs A, B, C, D while the set input Sis
supplied with an L-signal. The counters are suitable for the following applications:

Decimal counter: C, and Q4 are connected, the clock pulse is supplied to C;.

Biquinary counter: C, and Qp are connected, the clock pulse is applied at C..

The counter supplies a symmetrical output pulse atQ,in divide-by-ten applications.

Divide-by-two and divide-by-five counters: No connections are required. C; and C, operate in-
dependently. Set and reset functions remain common. _
The FLJ 391/395 can be preset by means of the data inputs A, B, C, D while the set input S is
supplied with an L-signal. The counters are suitable for the following applications:
4-bit-binary-counter: C, and Q, are connected, the clock pulse is supplied to C;.
3-bit-binary-counter: C; and Q, are not used, the clock pulse is supplied to C,.
Divide-by-two and divide-by-eight counters: C, and C, operate independently. Set and reset
functions remain common.

Electrical characteristics . lower upper :
temperature ranges 1 and 5 test condition . limit B I typ. limitA | unit
Supply voltage Vs 4.75 5.25 |V
H-input voltage Viu _ 2.0 Vv
L-input voltage VL } Vs=4.75V 08 |V
H-output voitage Van V=475V, 2.4 vV
—I,,=800 A
L-output voltage Var Vs=4.75V,I5 =16 mA 04 |V
Input current, each input I, Vs=5.25V, V,=5.5V 1 mA
H-input cum(ant | 80 wA
atR, C,, C, (FLJ 381/395) I,y _ _ 40 A
atA B.C.D,S o Vs=5.26V, V=24V
at C, (FLJ 381/385) Iy J 120 ©wA
L-input current_
at A, B, C, D, S —I||__ 1.6 mA
at R, C, (FLJ 391/395) ~I. V¢=5.25V, V, =0.4V 3.2 |mA
at C, ~I,. 4.8 |mA
at C, (FLJ 381/385) e m 6.4 |mA
Short circuit output current, —Ig Vs=5.25V 18 57 mA
each output
Supply current Ig Vs=5.25V 48 59 mA

Delay times, Vs=5V, T,=25 °C, Fo=10

Maximum clock frequency

at C, f 50 70 MHz
at C, f 25 MHz
Input pulse duration at C, toc 10 ns
at R tor 15 ns
at S and C, t,s.c 20 ns
Setup time ts 15 ns
Hold time ty 20 ns
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FLJ 381
FLJ 385
FLJ 391
FLJ 395

Propagation delay
FLJ 381/385

from C, to Q,
from C, to Qg
from C, to Q¢
from C, to Qp

from A, B, C, D, to
Qa Qg Q¢, Qp

from S to any output

from R to any output

FLJ 391/395
from C; to Q,

from C, to Qg
from C, to Q¢
from C, to Qp

from A, B, C, D, to
QAI QBr O-C' O-D

from S to any output

from R to any output

Logical data

Output load factor H-signal
L-signal

Input load factor _
atA B,C,D,and S

at clock C,

at clock C, FLJ 381/385
FLJ 391/395
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tpLn
tpuL
tpLu
TpyL
tpLn
tpuL
torn
teuL

teLn
tpuL
tpLn
teuL
Teur

toLn
teyL
teLn
TeuL
teLn
tpyL
teLy
tpuL

tpLu
tpHL
teLn
tpyL
tpuL

test condition :mﬂ; , typ. ﬂﬁ.,?fk unit
7 12 ns
10 15 ns
12 18 ns
14 21 ns
24 36 ns
28 42 ns
C.=15pF, R =400 Q 14 21 ns
12 18 ns
16 24 ns
25 38 ns
22 33 ns
24 36 ns
25 37 ns
7 12 ns
10 15 ns
12 18 ns
14 21 ns
24 36 ns
26 42 ns
C.=15pF, R .=400Q 36 54 ns
42 63 ns
16 24 ns
25 36 ns
22 33 ns
24 36 ns
25 37 ns
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FLJ 381
FLJ 385
FLJ 391
FLJ 395
Truth tables
FLJ 381/385 FLJ 381/385
Decimal counter (C, connected with Q,) Biquinary counter (C; connected with Qp)
clock pulses outputs clock pulses outputs
at C1 O.D QC O.B O.A at Cz QA O-D Qc O'B
0 L L L L 0 L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 H L L L
6 L H H L 6 H L L H
7 L H H H 7 H L H L
8 H L L L 8 H L H H
9 H L L H 9 H H L L
FLJ 391/395
Binary counter (C, connected with Q,)
clock pulses outputs ;/45 fs 1QzD 3 % 25 Ct;
at C @ Qc Qs Qa e T e O s Y e s Y s O
0 L L L L
1 L L L H
2 L L H L 1
3 L L H H
4 L H L L S — l_‘_l LL ij [i] -
5 | L H L H T T T S
S Qc C A Qp G Og
7 L H H H )
8 H L L L
9 H L L H Pin configuration
10 H L H L top view
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H

L-signal at R sets Q-outputs to L-signal.
L-signal at S sets Q-outputs to the respective data inputs.
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FLJ 381
FLJ 385
FLJ 391
FLJ 395

Block diagram FLJ 391/395
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Block diagram FLJ 381/385 £
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order numbers
see next page

FLJ 401 - 7a160
FLJ 405 - sa160
FLJ 411 - 74161
FLJ 415 - sa161

FLJ 421 - 74162
FLJ 425 _ sa162
FLJ 431 - 74163

FLJ 435 _ 84163

Synchronous Counters

FLJ 401/405: Synchronous decimal counters with synchronous set input and asynchronous
reset input.

FLJ 421/425: Synchronous decimal counters with synchronous set and reset inputs.

FLJ 411/415: Synchronous binary counters with synchronous set input and asynchronous
reset input.

FLJ 431/435: Synchronous binary counters with synchronous set and reset inputs.

The counters are in particular suited for high-speed counting system. Counters are cascaded by
connecting Cq of the first stage with E,, of the next stage.
The clock frequency is 32 MHz typically. The function of the counters is shown by pulse diagrams.

Electrical characteristics it lower upper ;
temperature ranges 1 and 5 tost condition limitB | VP limitA | unt
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Viy _ 2.0 \
L-input voltage Vi } Vs=5.75V 08 |V
H-output voltage Van Vs=4.75V, 2.4 \
~Ioy=800 pA
L-output voltage VaL Vs=4.75V, I =16 mA 04 |V
Input current, each input I, Vs=5.25V, V,=b.5V 1 mA
H-input currentat C and E,, I, 1\ Vg=5.25V, 80 wA
remaining inputs” I, Jv,,=24V 40 uA
L-input currentat C and E,, —I;, _ _ 3.2 |mA
remaining inputs -1, } Vs=5.25V, V; =04V 1.6 |mA
Short circuit output current, —I | Vs=5.25V 57 18 mA
each output
H-supply current Isw Vy = 59 93 mA
L-supply current Ig, J Vs=5.25V 63 101 mA
Delay times, Vs=5V, T;mp=25 °C
Maximum clock frequency f 25 32 MHz
Clock pulse duration toc 25 ns
Reset pulse duration tor 20 ns
Setup time ts 20 ns
Hold time ty 0 ns
Propagation delay
from C to Cq trLH 23 35 ns
[T 23 23 ns
from Cto Q toLn C.=15pF, R.=400 Q 13 20 ns
teHL 15 23 ns
from E| 2 to CQ tpLn 8 13 ns
_ TenL 10 15 ns
from R to Q tpHL 20 30 ns
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order numbers

FLJ 401: Q67000-J277 FLJ 421: Q67000-J278
FLJ 405: Q67000-J294 FLJ 425: Q67000-J296
FLJ 411: Q67000-J273 FLJ 431: Q67000-J279
FLJ 415: Q67000-J295 FLJ 435: Q67000-J297

s G 0y 03 0O¢ G g S
® 15 14 13 12 1 10 9
s s O s Y s N s O s Y s O |

L LT ]

U
Pin configuration
C T IJC IC JC T T top view
12 3 4 5 6 71 8
R C A B C D E” OS
Truth table upper
limit A
Output load factor H-signal Fan 20
L-signal FaL 10
Input load factor at C or E,, F 2
remaining inputs F, 1

block diagram

FLJ 401/405 The clear function of the FLJ 421/425 is synchronous as shown for
FLJ 421/425  the FLJ 411/415 on the fqllowing page.

outputs

carry

Ua 0 Qp Ca

LTy

set data data inputs clock  reset enablel enable2
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FLJ 411
FLJ 415
FLJ 431
FLJ 435

Block diagram

FLJ 411/415  The clear function of the FLJ 411/415 is asynchronous as shown for
FLJ 431/435 the FLJ 401/405 on the preceding page.

outputs
carry
Qy (1T Qp Ca
I I I f
1] [ ]
[ -
. N
| F !
__{
iyl
|
[
% ] o o o

(=l

5 R A ~ B
set data reset data inputs

B, C tp Epp
clock enablel enable?
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FLJ 411
FLJ 415
FLJ 431
FLJ 435

Pulse diagram

reset R

FLIATI/415 F__I asynchronous

reset R

FLI431/435 L synchronous
[

set data § I
I

[

\

I

data inputs J__.__._.._.—______._
C | e e o o o e o - e — - -

o e o e o Ca e G e e -

clock C :

AR SR g R pipipipEpipipip iy
clock C :

FLI 431/435 _UlﬂIUUlﬂﬂﬂJTJUU'
enablel  Ey _jf
enable 2 EML!—'I_
|
|
|

|

[

|

x

|

|

|
] 1 I

outputs -

|
|
|
|
|
|

carry Cq

Set, reset, count, and inhibit conditions

The following sequence is shown: reset to Q=LL1L
set to ABCD=Q,Q3QcQp=LLHH (12)
count from 13 to 2
inhibit
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Order numbers FLJ 441 - 74164

FLJ441: Q67000-J280 FLJ 445 _ sa16a
FLJ 445: Q67000-J298

8-Bit Shiftregister, Parallel out

The FLJ 441/445 accept data at the serial inputs A and B and shift the data during the rising
edge of the clock pulse. The information is available in parallel at the outputs Q, through Q.
Applications: storage element, serial-parallel-converter up to clock frequencies of 36 MHz
typically.

Electrical characteristics lower upper

temperature ranges 1 and 5 test condition limitB | *YP- limitA | Ut
Supply voltage Vs 4.75 5 5.25 |V
H-input voltage Vih 1Vs=4.75V 2.0 \
L-input voltage ViL 0.8 |V
H-output voltage Vau Vs=4.75V 2.4 \
~I54=400 pA
L-output voltage VaL Vs=4.75V,I5 =8 mA 04 |V
Input current, each input I, Vs=5.25V, V,=5.5V 1 mA
H-input current, each input Iy Vs=5.26V,V \y=2.4V 40 vA
L-input current, each input —I,_ Vs=5.25V, VvV, =0.4V 1.6 |mA
Short circuit output current, —Iy Vs=5.25V 9 27.5 |mA
each output
Supply current C=L I, 1y, _ 30 mA
C=H Iy JVs=5:25V 37 54 |mA

Delay times, Vs=5V, T,=25 °C, Fo=5

Maximum clock frequency £ C.=15pF,R.=800 Q 25 36 MHz

Clock pulse duration toc 20 ns

Setup time ts 15 ns

Hold time ty 0 ns

Propagation delay

from Rto Q tpuL C =15pF 24 36 ns
tpuL C_=50pF 28 42 ns

from C to Q tpLH C =15pF _ 8 17 27 ns
ton | CL=50pF [RL=800Q | 44 20 30 |ns

from C to Q tpHL C.=15pF 10 21 32 ns
teuL C_=50 pF 10 25 37 ns

Logical data

Outputload factor H-signal  Fqy 10

L-signal Fqp 5
Input load factor, F, 5
each input
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FLJ 441
FLJ 445

l Pin configuration
N o top view

Truth table

serial inputs outputs
att, atf,+q

|
|

I | ™
ju s

rTrT (>
I
-

t, = bit time before clock pulse
tn+1 = bit time after clock pulse

block diagram

outputs

Uy Ug O Oy Qg

i A:‘}E - N h -
serigl 8

inputs

clock C 0—&

reset R O—D—
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FLJ 441
FLJ 445

Pulse diagram

For reset, inhibit, and shift operation

reset
serial
inputs

clock

outputs

:

o

|

I

L1

|
|
|
|
I
|
|
|
|
|
|

- — LT 1
=1 s B
-3 M
-3 o
= |
-1 — I
= —
= T
| |
- |
-1 M
reset reLet
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FLJ 451 _ 74165
FLJ 455 - 84165

order numbers

067000-J281
Q67000-J299

FLJ 451:
FLJ 455:

8-Bit Shiftregister, Parallel in

The shiftregisters FLJ 451/455 accept parallel data from the_input A through H independent of
the clock puise while set input S is at L-level. An H-level at S enables the serial input J. Data is
accepted at the succeeding clock pulse. The information is supplied serially at the output Q.

An H-signal at the enable input E, inhibits the clock input.

Applications: storage element, parallel-serial-converter.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

Input current, each input
H-input current at S
remaining inputs _
L-input current at S
remaining inputs

Short circuit output current
Supply current

Vs

VIH
Vie
VQH

Vau
I,
IIH
IH
_IIL
—IIL
._IQ
Is

lower

upper

Delay times, V=5V, 7,=25 °C, Fq=10

Maximum clock frequency
Clock pulse duration
Set pulse duration
Setup time

at enable input E,;

at parallel inputs A to H
at serial input J

at set input S

Hold time

Propagation delay

from S to any output

from C to any output

from H to output Q

Logical data

Output load factor H-signal
L-signal

Input load factor

at S

remaining inputs

192

test condition limit B ltyp. limit A unit
475 | 5.0 5.25 |V
L ve=a.75 v 2.0 08 |v
V=475V 2.4 v
—I,,=800 pA
Vs=4.75 V,Iq, =16 mA 04 |V
Vs=5.25V, V,=5,5 V 1 mA
= - 80 rA
}Ve=5.25V, Vjy=2.4V 10 |ha
) Ve=5.25 v, v, =0.4v 32 |ma
Vs=5.25V 18 55  |mA
Vs=5.25V 42 63 |mA
C.=15pF,R.=400Q | 20 26 MHz
25 ns
15 ns
30 ns
10 ns
20 ns
45 ns
0 ns
21 31 ns
27 40 ns
C.=15pF, R =400 0 18 20
11 17 ns
) 24 35 |ns
20
10
2
1




FLJ 451

FLJ 455
Ve f D C B A 3 Q
® 15 14 13 12 1N 10 9
STTTTTTT
N
1_W | ‘ l ] ] Pin configuration
C I JLCJLCJC JC T T 7 top view
12 3 4 5 6 1 8
S C E F G H Oy O
Block diagram
data-inputs

A B D E F 6 H

Ll AN AN B
) 1 | ) i i ] q
isneprlljatl J°_D é 5,
set S D
clock €
enable
clock
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FLJ 451
FLJ 455

Pulse diagram

a ¢ JULUUULLIUUUUTL
—

enable 31

serial input |
set S

o
I
|
|
—IL
|
data input
poraler 1€ —J1 L
|
I
|
|
1

H

Qy == o
outputs { SRS RN N I T

= |
"Il
~»‘ inhibit !- shift

i
set

|
]
|
|
|
I
I
|
[
|
|
|
I
|
\
|
1
I
|
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FLH 381
FLH 385

FLH 391
FLH 395

FLH 401
FLH 405

FLH 411
FLH 415

FLH 421
FLH 425

FLH 431
FLH 435

FLH 441
FLH 445

FLH 451
FLH 455

FLH 461
FLH 465

FLH 471
FLH 475

FLH 481
FLH 485

7408
8408

7409
8409

74181
84181

74182
84182

74180
84180

7485
8485

74H87
84H87

74H183
84H183

4934
49834

4935
49835

7406
8406

FLH 481 T 7416
FLH 485 T 8416

FLH 491
FLH 495

7407
8407

FLH 491 T 7417
FLH 495 T 8417

FLH 501
FLH 505

FLH 511
FLH 515

FLH 521
FLH 525

FLH 531
FLH 535

FLH 541
FLH 545

FLH 551
FLH 555

FLH 561
FLH 565

7412
8412

7423
8423

7425
8425
7437
8437

7438
8438

7448
8448

74184
84184

Quadruple 2-input AND-gate .

Quadruple 2-input AND -gate with open collector output
4-bit-arithmetic-logic-unit (ALU)

Look-ahead carry-generator for ALU
8-bit-parity-generator .

4-bit-comparator .

4-bit-complement-unit

Dual 1-bit-fulladder

Hexinverter with expander node and open collector output

Hexinverter with expander node

Hexbuffer, inverting with open collector output with30 V .

Hexbuffer, inverting with open collector output with15V .

Hexbuffer with open collector output with 30 V
Hexbuffer with open collector output with 15 V

Triple 3-input NAND-gate with open collector output
Dual 4-input NOR-gate with strobe and expander node
Dual 4-input NOR-gate with strobe

Quadruple 2-input NAND-powergate

Quadruple 2-input NAND-powergate with open collector

output . . .

BCD-7-segment-decoder

6-bit-binary-BCD-converter

page

92

92

94

100

102

104

106

108

110

110

112

112

114

114

116

117

117

119

119

121

242



FLH 571
FLH 575

FLH 601
FLH 605

FLH 611
FLH 615

FLH 621
FLH 625

FLH 631
FLH 635

FLH 641
FLH 645

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ
FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

101
105

111
115

121
125

131
135

141
145

151
155

161
165

161
165

171
175

181
185

191
195

201
205
211
215

221
225

231
235

74185A
84185A

74132
84132

7422
8422

7427
8427

7432
8432

49703
49803

7470
8470

7472
8472

7473
8473

7476
8476

7474
8474

7475
8475

7490
8490

S 7490 1
S 8490 S1

7492
8492

7493
8493

7495
8495

74190 -
84190

74191
84191

7491A
8491A

7494
8494

6-bit-binary-BCD-converter

Quadruple 2-input NAN D-Schmitt-Trigger

Dual 4-input NAND-gate with open collector output
Triple 3-input NOR-gate

Quadruple 2-input OR-gate

Delay elements

3 + 3-input JK-flipflop

3+ 3-inputJK-master-slave-ﬂiprop .

Dual JK-master-slave-flipflop with reset

Dual JK-master -slave-flipflop with set and reset
Dual D-flipflop

Quadruple D-flipflop

Decimal counter

Decimal counter for 256 MHz

Divide-by-twelve counter

Binary counter

4-bit-shiftregister, reversible

Decimal counter, reversibie with set and reset .
Binary counter, reversible with set and reset
8-bit-shiftregister, serial in/out

4-bit-shiftregister, parallelin, serial out

page
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84

242

242

243

243

124

126

128

130

132

134

136

136

138

140

142

144

146

148

150



FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

FLJ
FLJ

241
245

251
255

261
265

271
275

281
291

301
305

311
315

321
325

331

341
345

351
355

361
365

371
375

381
385

391
395

401
405

411
415

421
425

431
435

441
445

451
455

74192
84192

74193
84193

7496
8496

74107
84107

74104
74105

74100
84100

74198
84198

74199
84199

7497

74110
84110

74111
84111

74118
84118

74119
84119

74196
84196

74197
84197

74160
84160

74161
84161

74162
84162

74163
84163

74164
84164

74165
84165

Decimal counter with one clock input each for up and

down count . .

Binary counter with one clock input each for up and
down count e e e e e e e

5-bit-shiftregister, parallelin/out .

Dual JK-master-slave-flipflop

JK-master-slave-flipflop with JK-input .
JK-master-slave-flipflop with J, Kand JK- |nputs .

Eight D-flipflops
Universal 8-bit-shiftregister, reversible .

Universal 8-bit-shiftregister
Programmable 6-bitrate multiplier.

JK-master-slave-flipflop with data lockout

Dual JK-master-slave-flipflop with data lockout
Hex-RS-flipflop with common reset
Hex-RS-flipflop with separate reset

Decimal counter with set and reset for 50 MHz
Binary counter with set and reset for 50 MHz
Synchronous decimal counter with set and reset

Synchronous binary counter with set andreset

Fully synchronous decimal counter withsetandreset .

Fully synchronous binary counter with set and reset
8-bit-shiftregister, parallel out

8-bit-shiftregister, parallelin

page
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154

156

158

160
160

162

164

164
172
175

177

179

179

181

181

185

185

185

185

189

192



FLJ 461
FLJ 465

FLJ 471

FLJ 481
FLJ 485

FLJ 491
FLJ 495

FLJ 501
FLJ 505

FLJ 511
FLJ 515

FLJ 521
FLJ 525

FLJ 531
FLJ 535

FLJ 541
FLJ 545

FLJ 551
FLJ 555

FLJ 561
FLJ 565

FLK 101
FLK 105

FLK 111
FLK 115

FLK 121
FLK 125

FLL 101

FLL 111
FLL 115

74166
84166

74167

4932
49832

49702
49802

49704
49804

49705
49805

74115
841156

74174
84174

74175
84175

74194
84194

74195
84195

74121
84121

74122
84122

74123
84123

74141

7445
8445

FLL 111 T 74145
FLL 115 T 84145

FLL 121

cr
LIS

FLL 121U

12 21
<1

7446

YV ]

71447
U 7446 A

FLL 121V 7447 A

FLL 131

49700

FLL 135 49800

FLL 131 T 49700 S1

Synchronous 8-bit-shiftregister, parallel in, serial out
Programmable decimal rate multiplier .

Dual 8-bit-shiftregister

Quadruple D-flipflop with common reset

Dual binary counter for 50 MHz

Dual decimal counterfor 50 MHz .

Dual JK-master-slave-flipflop with data lockout
Hex-D-flipflop with common reset

Quadruple D-flipflop with common reset
Synchronous 4-bit-parallel-shiftregister, reversible
Synchronous 4-bit-parallel-shiftregister with J-K-inputs .
Monostable multivibrator .

Monostable multivibrator with reset

Dual monostable multivibrator with reset
BCD-decimal-docoder-driver forindicator tubes

BCD-decimal-decoder-driver with open collector outputs

as FLL111/115, however outputs 15 V/80 mA
BCD-7-segment-decoder-driver with open collector out-
puts with 30 V/20 mA. . e .

as FLL 121, however outputs 15 V/20 mA

as FLL 121, however outputs 30 V/40 mA

as FLL 121, however outputs 15 V/40 mA

Dual AND- powerdnver for 30 V/160 mA and dual 2- mput
NAND-gate .

FLL 135 T 49800 S1 @S FLL131/135, however output 65 V/160 mA
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243

244

244

244

177

244

245

245

245

198

202

202
206
208

208

210
210
210
210

214
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FLL 141
FLL 145

FLL 151
FLQ 101

FLQ 111
FLQ 115

FLQ 121
FLQ 125

FLO 131
FLQ 141

FLY 101
FLY 105

FLY 111
FLY 115

FLY 121
FLY 125

FLY 131
FLY 135

FLY 141
FLY 145

FLY 151
FLY 1565

FLY 161
FLY 165

FLY 171
FLY 175

49701
49801

74142
7489

7481
8481

7484
8484

74170
74200

7460
8460
74150
84150

74151
84151

74153
84153

74154
84154

74155
811556
74156
84156

74157
84157

Quadruple powerdriver for 30 V/80 mA

Decimal counter, latch, decoder and driver for indicator tubes .
64-bit-RAM (Random Access Memory) .

16-bit-RAM (Random Access Memory) .

16-bit-RAM (Random Access Memory) .

16-bit-RAM, 4 words of 4 bits
256-bit-RAM with tristate outputs

Expander for FLH 151, FLH 171 and FLH 511
Data selector/multiplexer, 16 bits .

Data selector/multiplexer, 8 bits

Dual data selector/multiplexer, 4 bits

Rinary decoder/demultiplexer, 4 bits

Dual binary decoder/demultiplexer, 2 bits .

Dual binary decoder/demultiplexer, 2 bits with open collector
outputs

Quadruple data selector/multiplexer, 2 bits

Test circuits of the TTL-series FL 100

Package outline drawings of the TTL-series FL100 .

. ECL-Series (Emitter-Coupled-Logic)
General information about the ECL-series FY 100
FYH 104, 8-input NOR/OR-gate
FYH 124, Dual 4-input NOR/OR-gate
FYH 134, Dual4-input NOR/OR-gate with openemntteroutputforwwed OR connectlons

. LSL-Series (Low-speed noise-immune Logic)

General information about the LSL-series FZ 100

Introduction 1. Description of the static characteristics
2. Description of the dynamic characteristics
General information on the LSL-series FZ 100; maximum ratings
FZH 101, FZH 105, Quadruple 2-input NAND-gate .
FZH 111, FZH 115, Quadruple 2-input NAND- gate with N- 1nput
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246
218

221

221

223
246

226

228

231

234

236

239

239
246

247
260

262
263
263
263

266
266
270
277
280
280



4.

FZH 121, FZH 125, Dual5b- mput NAND-gate . .

FZH 131, FZH 135, Dual 5-input NAND-gate with N- lnput .

FZH 141, FZH 145, Dual5-input NAND-powergate with N-input .

FZH 151, FZH 155, Dual AND/OR-gate with N-input . .

FZH 161, FZH 165, Quadruple LSL-TTL-level-converter

FZH 171, FZH 175, Dual4-input NAND-gate with expander nodes N1 and N |nput
FZH 181, FZH 185, Quadruple TTL-LSL-level-converter

FZH 191, FZH 195, Triple 3-input NAND-gate with N-input

FZH 201, FZH 205, Hexinverter with strobe inputs . .
FZH 211, FZH 215, Quadruple 2-input NAND-gate with open collector output and
N-input . . . .o
FZH 231, FZH 235, Dual 5-input NAND-gate with open collector output and
Nlnput.
FZH 241, FZH 245 Dual 5-input NAND-Schmitt-Trigger with expander nodes

FZJ 101, FZJ 105, JK-master-slave-flipflop withtwo J- and K-inputs

FZJ 111, FZJ 115, JK-master-slave-flipflop with N-inputs .

FZJ121,FZJ 125, Dual JK-master-slave-flipflop with set and reset

FZJ 131, FZJ 135, Quadruple D-flipflop e e e e

FZJ 141, FZJ 145, Synchronousdecimal counter .

FZJ 151, FZJ 155, Synchronous 4-bit-binary-counter

FZK 101, FZK 105, Timing circuit with N-input

FZL 101, BCD-decimal-decoder- dnverformdlcatortubes

Test circuits of the LSL-series FZ100 . .

Package outline drawings of the LSL-series FZ 100

MOS-Series (Metall-Oxid-Silicon)

Generalinformation . .

Protection measures for MOS cnrcmts

Glossary of abbreviations used for MOS- mrcunts
Package types for the MOS-series

Working scheme for MOR custom development pro;ects

FDN 141 A, Programmable dynamic 256-bit- shlftreglsterW|th2clock|nputs
FDN 151 A, Programmable dynamic shiftregister with 1 clock input

GDJ 156, Dual static 16-bit-shiftregister e e

GDN 116 A, Dynamic 64-bit-accumulator .

GDQ 101, GDQ 106, Static 256-bit-RAM

GDR 101, GDR 106, 2048-(2240-, 2304-)- bit-ROM

SAJ 131, SAJ 135, Static frequency divider 1000:1, oase 18 A 4 DIN 41876 (approx.

TO72)

SAJ131A, SA'J135A Static frequency divider 1000:1, case 5 H 6 DIN 41873 (approx.

TO78)

Analog Integrated Circuits
Quality data for analog integrated circuits

A. Analog Integrated Circuits for Applications in the Entertainment Field

TAA 111, TAA 121, 3-stage-AF-amplifier
TAA 131, TAA 141, 3-stage-AF-amplifier

TAA 151, TAA 151 S, 3-stage-AF-amplifier .

10

Not for new development.
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page

TAA 420, 5-stage-AF-amplifier . AU Y I |
TAA 435, AF-preamplifier and driver stage O A<
B TAA 981, AM/FM-IF-amplifier . . . . 415
B TAA 991, AM/FM-IF-amplifier, case 5 J 12 DIN 41 873 (approx TO 101) 418
TAA 991 D, AM/FM-IF-amplifier, dual-in-line-package 20A 14 DIN 41866 (14 plns) 418
TBA 120, TBA 120 A, FM-IF-amplifier and demodulator . . 423
TBA 120 S, TBA 120 AS, FM-1F-amplifier and demodulator . . . 430
TBA 400 Gain-controlled broadband amplifier (metal case 5 J 10 DIN 41873) .. 437
TBA 400 D, Gain-controlled broadband amplifier (DIL-package, 14 pins) . . 437

TBA 440, Gain-controlled video IF-amplifier with demodulator (DIL package 16 plns) 441
B TBA 440 Q, Gain controlled video IF-amplifier with demodulator (QIL package 16 plns) 441

TBA 450, Stereo decoder . . 446
TBA 460, AM/FM-IF- and AF- ampllfler (DIL package 16 pms) .. . . . . 449
TBA 460 Q, AM/FM-IF- and AF-amplifier (OIL package 16 plns) .. . . . 449
TBA 920, Horizontal-combination . . . . . . 4b4
S 041 P, FM-IF-amplifier with demodulator O L 2
S 042 P, Mixer . . L. .. ... .. 4e7
SAS 560, Sensitive swutchmg ampllfner for touch keys O VA
SAS 570, Sensitive switching amplifier for touch-keys . . . . . . . . . 471
B. Analog Integrated Circuits for Industrial Applications . . . . . . 475
Preface on operational amplifiers . .. . . . . . . . 476
TAA 521, TAA 521A, TAA 522, operatlonal ampllf|ers SR Y A°
TAA 721, TAA 722, broadband amplifiers . . 484
TAA 761, TAA 761 A, TAA 761 W, TAA 765, TAA 765 A TAA 765 w operatlonal

amplifiers . . 488
TAA 762, operatlonal amplnﬂers . 491
TAA861,TAA861A, TAABGTW, TAA865 TAA865A TAA865W operatlonal ampln‘lers 499
TAA 862, TAA 862 F, operational amplifiers . ' 503
TBA 221, TBA 221 A, TBA 221 B, TBA 222, operatlonal ampllflers P -
TBA 830 G, TBA 830 R, microphone amplifiers . . . . . . b14
TCA 105, TCA 105 B, TCA 105 W, TCA 105 BW, threshold swntches .. . . . b7
TCA 315 A, operational amplifier . . .. . . . b19
TCA 325 A, operational amplifier . . . . . . . . . b22
TCA 335 A, operational amplifier with darllngton |nput . . . . . . . . b2
TCA 345 A, threshold switch . . . . . . . . . . b28
P1, active matrix-point . . . . . . . . ... 530

List of sales organisations and representatives

B Not for new development.
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Type designation code for integrated circuits

The type designation code is composed as follows:
Analog T AA 15 1 S
Digital FL H 10 5

family designation  function number temperature  version

The family designation runs: FL, FZ, GD, etc.
Solitary digital types are designated SA, SB, etc, and mixed analog digital types UA, UB, etc.

The function letter indicates:

combinatorial logic
sequential logic (static)
monostable circuit

level converter

sequential logic (dynamic)

read-write memory

read-only memory

sense amplifier with digital output
miscellaneous

2~xCx
<L

The serial number runs from 10 to 99.

The version letter indicates that these circuits differ electrically or mechanically from the original
type (e.g. TAA 151: Vs =7V and TAA 151 S: Vs =12V).

The temperature code number gives the ambient temperature range as follows:

code number  temperature range

range not indicated
O0to 70 °C or wider
—5510 125 °C or wider
—10to 85 °C or wider
15to 55 °C or wider
—25to 70 °C or wider
—40to 85 °C or wider

DR WN=O
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General mounting instructions

1. Plastic dual-in-line package

Plastic packages are soldered on the side of the printed circuit board opposite to the case, the
pins are vertically bent and fit into holes at an equal distance of 7.6 x 2.54 mm and a diameter
of 0.7 to 0.9 mm.

The distance between the package and the printed circuit board is determined by shoulders
(see picture).

After inserting the package into the printed circuit board two or more pins should be bent at an
angle of app. 30 °C. Thus the package need not be held down while soldering.

The maximum allowable solder times are with iron soldering 265 °C (max. 10s) and with dip
soldering 240 (max. 4s).

0.65min

solder

08°
& OO0
{250 =

2. Flat package

a) Soldering on the side of the printed board opposite to the case.
After bending the leads vertically the case is inserted into holes of 0.6 to 0.8 mm diameter in
the printed circuit board. The distance of the bend from the case may not be below 0.8 mm
(see picture 1).
After inserting the case into the printed circuit board two or more leads should be bent at an
angle of app. 30 °C (see picture 1). Thus the case need not be held down while soldering.
The leads should be clipped before soldering.
Iron or dip soldering may be applied.

Solder time t,,,, =2s at a solder temperature 7 = 300 °C, and t,, =5s at T = 250 °C.

b) Connection on the case side of the printed circuit board.
In this case no holes are necessary. The leads are connected to the printed circuit by iron
soldering or spot welding.
Solder time t.,,, =7 s at a solder temperature 7 =350 °C, £, =12s at T = 300 °C, and
tmax = 16s at 7 = 250 °C whereby the minimal soldering distance from the case must be at
least 1.5 mm.

. solder bending radius 0.1 mm
§%$$¢®®
Sz
picture 1

13
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L = e
solder spot welding
conduc tor
picture 2

3. TO 5 and similar cases with 8, 10, and 12 pins

The position of the case is arbitrary. The pins may be bent up to a minimal distance of 1.5 mm
from the case. The hole diameter must be 0.5 to 0.6 mm.

The pins should be clipped before soldering.

Iron or dip soldering may be applied.

The maximum solder times are with dip soldering:

thax = B s for 250 °C solder temperature
tmax = 4 s for 300 °C solder temperature

and with iron soldering

tmax = 15s for 250 °C iron temperature

tnax = 12s for 300 °C iron temperature

tmax = 8s for 350 °C iron temperature (not valid for MOS-circuits)

With MOS-circuits particular care has to be taken that no currents flow from iron and solder
bath respectively to the printed circuit board. It is therefore recommended to ground the circuit
connections to be soldered, the iron and solder bath respectively.

The MOS-circuits must be protected from static charges during preparation and insertion into
the printed circuit board. The MOS-circuits may by no means taken out or inserted into the print-
ed circuit board while the supply voltage is on.

radius 0.5 mm

solder

g.$~&0.5"mso,a”

o o
®_$_@
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Glossary of Terms

1. For digital integrated circuits except MOS-circuits

b pulse duration

B bandwidth

f frequency

F, input load factor

Fa output load factor

Fan H-output load factor

FaL L-output load factor

I, input current

Iy H-input current

I, L-input current

Iy, Iyo input current of a node

Iy output leakage current, output short circuit current
Ioy . H-output current

Ig, L-output current

Isy H-supply current

Is, L-supply current

P power consumption

Ry collector load resistor, load resistor
Tamb ambient temperature

ty pulse delay time

th hold time

t input pulse duration

t, bit time before clock pulse
th—1 bit time after clock pulse
tp average propagation delay
tep pair delay

teue propagation delay from H to L
teLn propagation delay from L to H
tor reset pulse duration

tys set pulse duration

toc clock pulse duration

ta output pulse duration

trHL fall time from H to L

trin rise time from L to H

Ts storage temperature

ts setup time

tsu H-setup time

tsu H-setup time, left shift
tshr H-setup time, shift right
fsi L -setup time

tsiy L-setup time, left shift
tsie L-setup time, right shift
Vae base-emmitter voltage

v, input voltage

Viu H-input voltage

ViL L-input voltage

Vim DC-noise margin

Vo noise voltage

Va output voltage



VOH

Vao

VQHI VQL
S

H-output voltage
L-output voltage
complementary output voltage
supply voltage

2. For analog integrated circuits

16



Comparison Tables for Integrated Circuits
1. Digital integrated circuits

Manufac- | Siemens Manufac- | Siemens
Type No. turer Type No. Type No. turer Type No.
SN 4929 N TI FLH 251 SN 7442 N Tl FLH 281
SN 4930 N TI FLH 321 SN 7443 N Tl FLH 361
SN 4931 N TI FLH 331 SN 7444 N Ti FLH 371
SN 4932 N TI FLJ 481 SN 7445 N TI FLL111
SN 4934 N Ti FLH 461 SN 7446 N Ti FLL121
SN 4935 N Ti FLH 471 SN 7446 AN TI FLL121 U
SN 49700 N Tl FLL131 SN 7447 N Tl FLL121 T
SN 49701 N Ti FLL 141 SN 7447 AN Tl FLL121V
SN 49702 N Tl FLJ 491 SN 7448 N Ti FLH 551
SN 49700 NS1 Tl FLL131T SN 7450 N TI FLH 151
SN 49703 N TI FLH 641 SN 7451 N TI FLH 161
SN 49704 N TI FLJ 501 SN 7453 N Tl FLH 171
SN 49705 N Tl FLJ 511 SN 7454 N TI FLH 181
SN 7400 N TI FLH 101 SN 7460 N TI FLY 101
SN 7401 N Tl FLH 201 SN 7470 N TI FLJ 101
SN 7401 NS1 Ti FLH 201 S SN 7472 N Tl FLJ 111
SN 7401 NS3 TI FLH201 T SN 7473 N TI FLJ 121
SN 7402 N Ti FLH 191 SN 7474 N TI FLJ 141
SN 7402 NS1 Tl FLH191 S SN 7475 N Ti FLJ 151
SN 7403 N Ti FLH 291 SN 7476 N Ti FLJ 131
SN 7403 NS1 Ti FLH 291 S SN 7480 N Tl FLH 221
SN 7403 NS3 Tl FLH291 T SN 7481 N Tl FLQ 111
SN 7404 N Tl FLH 211 SN 7482 N Ti FLH 231
SN 7405 N TI FLH 271 SN 7483 N Ti FLH 241
SN 7405 NS1 TI FLH 271 S SN 7484 N T FLQ 121
SN 7405 NS3 Tl FLH271 T SN 7485 N Tl FLH 431
SN 7406 N TI FLH 481 SN 7486 N TI FLH 341
SN 7407 N TI FLH 491 SN74HS87N | TI FLH 441
SN 7408 N Ti FLH 381 SN 7488 N Ti FLR 101
SN 7409 N Ti FLH 391 SN 7489 N Ti FLQ 101
SN7410N TI FLH 111 SN 7490 N Ti FLJ 161
SN 7411 N Ti FLH 581 SN 7490 NS1 TI FLJ161S
SN7412N Ti FLH 501 SN 7491 AN TI FLJ 221
SN 7413 N Ti FLH 351 SN 7492 N Ti FLJ 171
SN 7415 N TI FLH 591 SN 7493 N Tl FLJ 181
SN 7416 N TI FLH481T SN 7494 N Ti FLJ 231
SN7417 N TI FLH491 T SN 7495 N Tl FLJ 191
SN 7420 N Ti FLH 121 SN 7496 N Ti FLJ 261
SN 7422 N Tl FLH 611 SN 7497 N Ti FLJ 331
SN 7423 N TI FLH 511 SN 74100 N Tl FLJ 301
SN 7425 N Ti FLH 521 SN 74104 N T FLJ 281
SN 7426 N TI FLH291 U SN 74105 N Tl FLJ 291
SN 7427 N T FLH 621 SN 74107 N Ti FLJ 271
SN 7430 N TI FLH 131 SN 74110 N Tl FLJ 341
SN 7437 N Ti FLH 531 SN74111N Ti FLJ 351
SN 7438 N T FLH 541 SN 74115N Tl FLJ 521
SN 7440 N TI FLH 141 SN 74118 N Ti FLJ 361

17



Manufac- | Siemens Manufac- | Siemens
Type No. turer Type No. Type No. turer Type No.
SN 74119 N Tl FLJ 371 | SN74167 N TI FLJ 471
SN 74121 N Tl FLK 101 SN 74170 N Tl FLQ 131
SN 74122 N TI FLK 111 SN 74174 N Tl FLJ 531
SN 74123 N Tl FLK 121 SN 74175 N TI FLJ 541
SN 74132 N Ti FLH 601 SN 74180 N TI FLH 421
SN 74141 N TI FLL101 SN 74181 N TI FLH 401
SN 74142 N TI FLL 151 SN 74182 N Tl FLH 411
SN 74145 N Tl FLL111T SN74H183N | TI FLH 451
SN 74150 N TI FLY 111 SN 74184 N TI FLH 561
SN 74151 N Tl FLY 121 SN 74185 AN TI FLH 571
SN 74153 N TI : FLY 131 SN 74187 N Tl FLR 111
SN 74154 N Tl FLY 141 SN 74190 M Tl FLJ 201
SN 74155 N TI FLY 151 SN 74191 N TI FLJ 211
SN 74156 N TI FLY 161 SN 74192 N TI FLJ 241
SN 74157 N TI FLY 171 SN 74193 N TI FLJ 251
SN 74160 N TI FLJ 401 SN 74194 N TI FLJ 551
SN 74161 N TI FLJ 411 SN 74195 N TI FLJ 561
SN 74162 N Ti FLJ 421 SN 74196 N TI FLJ 381
SN 74163 N TI FLJ 431 SN 74197 N TI FLJ 391
SN 74164 N TI FLJ 441 SN 74198 N TI FLJ 311
SN 74165 N TI FLJ 451 SN 74199 N TI FLJ 321
SN 74166 N Ti FLJ 461 SN 74200 N Ti FLQ 141

The series SN 8400 N corresponds to the Siemens series FL 105. The desired type number is
derived from the series SN 7400 N.
E.g. SN 8401 N = FLH 205 etc.

Tl = Texas Instruments

Other suppliers of the 74-series use identical numbers with different prefix.
E.g. DM 7400 National Semiconductor
N 7400 Signetics
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Manufac- | Siemens Manufac- | Siemens
Type No. turer Type No. Type No. turer Type No.
MOS-circuits Analog integrated circuit:
MEM 1000 Gl GDH 146 MC 1709 CG Mot TAA 521
MEM 1002 Gl GDH 116 MC1709 CL Mot TAAB21 A
MEM 1008 Gl GDH 136 MC 1709 G Mot TAA 522
MEM 1013 Gl GDH 126 MC 1741 CG Mot TBA 221
MEM 1014 Gl GDH 106 MC1741 G Mot TBA 222
MEM 1015 Gl GDJ 106 OM 200 Vv TAA 131
MEM 1055 Gl GDJ 116 SN 5510 L TI TAA 722
MEM 2048 Gl GDR 106 SN7510L TI TAA 721
MEM 3005 PP Gl GRJ 126 SN 72709 L TI TAA 521
MEM 3008 PS Gl GDJ 136 SN 72709 N TI TAA 521 A
MEM 3012 SP Gl GDJ 146 SN 52709 L Tl TAA 522
MEM 3016-2 Gl GDJ 156 SN 72741 L TI TBA 221
MEM 3021 Gl GDJ 186 SN 52741 L TI TBA 222
MEM 3032 Gl GDJ 166 TAA 263 \" TAA 141
MEM 3064 S Gl GDJ 176 TAA 293 \Y TAA 151
MEM 3064 B Gl GDN 116 TAA 380 Ph (TBA 120)
MEM 3100 A Gl GDN 106 TAA 450 Ph (TBA 120)
MEM 3128 Gl GDN 126 TAA 570 Ph (TBA 120)
RA-6-4803 Gl GEJ 102 TAA 640 Ph (TBA 120)
S$S-6-8212 Gl GEJ 112 TAA 661 SGS (TBA 120)
EA 1204 Gl FDN 141 A TAA 710 ITT (TBA 120)
pL5R 256 TOA 2709V TEC TAA 521
EA 1205 Gl FDN 151 A TOA 2709 P TEC TAA 521 A
pL5R 256 TOA 1709V TEC TAA 522
1101, 11011 Gl GDQ 101 TOA 2741V TEC TBA 221
RO-1-2048 Gl GDR101-1000 | TOA1741V TEC TBA 112
RO-1-2240 Gl GDR 101-2000 | pA 709 FSC TAA 522
EA-3001 Gl GDR 101-3000 | BbA709 C FSC TAA 521
VA 741 FSC TBA 222
pA741C FSC TBA 221
Gl = General Instrument
Mot = Motorola
V = Valvo
Tl = Texas Instrument
Ph = Philips
TEC = Transitron
FSC = Fairchild
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General Information on Digital Integrated Circuits
I. Logic Data and Symbols

1. Logic Levels .

According to DIN 41785, sheet 4 for digital microcircuits the two possible values of binary
electrical digits are given by L (Low) and H (High). The values of the L-range are defined as
closer to — =, and the values of the H-range as closer to + ®,

The logic symbols 0 and 1, or O and L, or log. 1 and log. O as well as positive or negative logic
definitions are not used any longer.

2. Gate Symbols

2.1 NAND-Gate Truth table for a 2-input NAND- gate
(e.g.1/4 FLH 101)

inputs inputs output
/é i outp(;n A
NO;— :

Logic function: Q = AB .... N
Definition: An output signal will be present unless A and B and .... and N are pesent.

TITrrr
IrTr | w
rIITXI

2.2 AND-Gate Truth table for a 2-input AND-gate
- (e.g. 1/4 FLH 381)
inputs inputs l output
@ output A B Q
N&—J— ¢ L L I L
- L H L
H L L
H H H

Logic function: Q = AB .... N
Definition: An output S|gna| will be present if A and B and .... and N are present.
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2.3 NOR-Gate Truth table for a 2-input NOR-gate
(e.g. 1/4 FLH191)

inputs output
|:puts B Q
o—
8 o : outgut L L H
N ot L H L
H L L
H H L

Logic function: Q=A+B +....+ N
Definition: An output signal will be present if A or B or .... or N are not present.

2.4 OR-Gate Truth table for a 2-input OR-gate
(e.g. 1/4 FLH 631)

inputs zputs 5 outgut

/s Z: output L L L

' a

N ot L H H
H L H
H H H

Logic function: Q=A+B +....+ N
Definition: An output signal will be present if A or B or .... or N are present.

2.5 Exclusive-OR-Gate Truth table for a 2-input exclusive-OR-gate
(e.g. 1/4 FLH 341)
inputs output
inputs A B Q
Ao ~ output
8 ﬂ L L L
L H H
H L H
H H | L

Logic function: Q = AB + AB
Definition: An output signal will be present if only ‘A or only B is present.
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2.6 AND/OR-Gate, inverting Truth table for a 2 + 2-input AND/OR-
gate (e.g. 1/2 FLH 151)

inputs output .

A B C D Q
inputs

A L L L L H
B output H L L L H
Q L H L L H
c H H L L L
) L L H L H
D H L H L H
‘ L H H L H
Fo— H H H L L
Fo- L L L H H
H L L H H
L H L H H
H H L H L
L L H H L
H L H H L
L H H H L
H H H H L

N, and N, are expander nodes. Additional AND/OR-functions can be realized with an expander
connected to Ny and Ny .-

Logic function: Q = AB + CD + exp.

2.7 Inverter

input output
A Q
inversion dot

Logic function: Q@ = A

25



3. Flipflop Symbols

outputs
a
bistable circuit (flipflop) with defined output state
- (complementary outputs)
Q
outputs
input o
T T T T monostable circuit (monoflop) with an input acting upon both
) outputs. The arrow indicates the output which is high when the
circuit is stable.
inputs
S_—l
31— J1J2 and K are information inputs
Jp—— J; and J, are AND-connected
T— B ——— J and K-inputs are gated by clock input C
R and S are independent reset and set inputs
K*

—

The arrow at the clock input shows the gating mode as follows:

B action at the output occurs when the input rises from L to H
—> action at the output occurs when the input falls from H to L
I action while the input is high

action while the input is low
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4. Flipflop Classification according to the Logic Function

4.1 D-Flipflop (Delay-Flipflop)

The D-flipflop has an input (indicated with a D) the logic state of which is transferred into the
flipflop. It is controlled by a clock pulse. The information stored during the clock pulse is retained
until the next clock pulse. Only then any new information is accepted by the D-input.

4.2 JK-Flipflop

The JK-flipflop has information inputs indicated with a J and K. They are gated by the clock in-
put and determine the output state Q of the flipflop.

At J = L and K = L the Q-output is retained in its original state. At J = H and K = H the flipflop
switches at every clock pulse to its complementary state (binary divider). Q = Lresults at J = L
and K = H independent of the preceding output state. For J = H and K = L the defined output
state is Q = H.

Most JK-flipflops have additional R and S inputs with which the flipflop can be operated
independent of the clock pulse. In this way it is possible to select the initial state of the flipflop.
R and S indicates that set or reset action is at L-level only.

The following tables show the function of the different types of flipflops.

4.3 Truth Tables for Flipflops

inputs output Q
DorJ K D-Flipflop JK-Flipflop
L L L Qn
L H L
H L H. H
H H Q,
t, th
inputs  _ outputs _
S Q Q
L H L H
H L H L
L L undefined
H H N Q,

t, = bit time before clock puise
t,+1 = bit time after clock pulse
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Il. General Information on Quality Levels of Digital Integrated Circuits

1. The quality of integrated circuits of the TTL, LSL, and ECL-series are defined

by the following statements:

1.1 Maximum ratings as well as upper and lower distribution boundary of typical charac-
teristics.

1.2 Maximum amount of circuits which do not comply with the ratings given under 1.1.
These acceptable quality levels or AQL-levels are based on final production testing
in accordance with the AQL-table ABC-STD-105 D, inspection level Il (see also para-
graph Il. 4).

. Defects

A defect is indicated if an actual value measured does not correspond to the data sheet.
The defects are classified into type and extent.

2.1 Type of defect

A Mechanical defects of case and connections
B Electrical defects

2.2 Extent of defect

A Critical defects: any defect causing functional failure.
B Gradual defects: defects which still permit functional applications.

3. The defects and the corresponding AQL-values are stated in the table below.

28

AQL-levels for:
defect note
TTL LSL ECL
3.1 Mechanical defect 0.65 0.65 0.65 1
A Critical defect 0.25 0.25 0.25 1
B Gradual defect 0.65 0.65 0.65 1
3.2 Electrical defects 1.0 1
3.2.1 Static parameters of 0.65 1.0 0.65 1,4,2
data sheet within the or
temperature range 0.1
A Critical defects 0.15 0.15 0.25 1,2
B Gradual defects 0.65 1.0 0.65 1,2
' 3.2.2 Switching parameters
at 25 °C 1.0 1.5 0.65 3

Notes: 1 group-AQL = sum of defects of all parameters
2 TTL-circuits are available with AQL = 0.1 at a small surcharge on request
3 AQL for TTL and LSL = defett of a single parameter; group-AQL for ECL
4 valid for LSL and ECL at 25 °C

. Incoming Inspection

Test procedures at the manufacturer’s are intended to make incoming inspection unne-
cessary. If the buyer still requires inspection, it is recommended to use test procedures in
accordance with AQL-table ABC-STD-105D.



FL 100

General Information on the TTL-Series FL 100
1. Description of the Static Characteristics

1.1 Maximum Ratings

The maximum ratings stated in the data sheets are absolute limits which must be observed. The
integrated circuit may be destroyed if a single value is exceeded.
Maximum ratings are valid at 25 °C unless noted otherwise.

1.2 Electrical Characteristics

The electrical characteristics are defined by typical values which result from a statisticalanalysis of a
determined manufacturing period. These typical values are valid at T, = 25 °C and recommended
supply voltage V. Typical values are mostly supplemented by distribution boundaries under
worst-case conditions. Furthermore it is important to notice that the logic parameters V, and
Vq are referred to input and output respectively.

1.3 Characteristic Functions

The characteristic functions define the typical operating conditions of a circuit. The most impor-
tant characteristic functions of typical TTL-gates of the FL 100 series are compiled in the follow-

ing.

1.3.1 Transfer function
The transfer function of a gate shows the output voltage as a function of the input voltage.

v

L5
HE=N

: 3‘5 ——
E \ _5509¢C test circuit

2.5 0°c
20 H\ 25°
s W\ oot

0 RS
. ‘\

H-output voltage range

—_—
guaranteed

Iy

05
I \
0

I
i
|

0 04 [].? 12 16 2 24 28V

L-input voltage range H-input voltage range

-

L-output voltage range

guaranteed

— ¥
Fig. 1 Transfer function of a NAND-gate: Vo =f(V,) at Fo=10and Vs=5V
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FL 100

The slope of the transfer function depends on the load and the temperature. All NAND and NOR-
gates are characterized by qualitatively similar transfer functions. Unused inputs of NAND-gates
must be left open or connected to an H-level. Unused inputs of NOR-gates must be supplied
with an L-level. The magnitudes of the typical logic levels as well as the noise margin can be
derived from the transfer function.

1.3.2 Input characteristic
The input characteristic defines input current and voltage.

Figure 2 shows the typical input characteristic of a gate at room temperature. The input charac-
teristic is devided into 3 ranges by the corresponding quadrants. The 1st quadrant characterises
the H-range. The input transistor is reverse biased. The typical breakdown voltage of the base-
emitter-region is approximately 8 to 9 V. To ensure safe operation the maximum input voltage is
limited to V, = + 5.5 V. This voltage is an absolute limit between any input and ground as well
as between two inputs of the same gate.

test circuit
11 +VS

+2
2. Quadr. T 1. Quadr.

_’>1
I V{i =
 f | 1 1 7
1

-

'
~4
'

~

w

~

%,

o4

<

vacuum tube
voltmeter
a7'1 — Vl
42
3.Quadr. 4. Quadr.
+-3

Fig. 2 Input characteristic of a gate inputI, =f(V,) at Vs =5V
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FL 100

The input current of 10 pA typically flows into the input (reverse current).

The input transistor starts conducting at a threshold voltage of V, ~1.5V. The input current rever-
ses its direction. The input transistor is now foreward biased (4th quadrant). The substrate diode
starts conducting at negative input voltages. The input current increases rapidly (3rd quadrant).
In order not to exceed the total power dissipation of a gate (approx. 0.5 W per package), DC-
input voltages are limited to — V, > 1.5V and DC-input current to —I;, > 30 mA.

The input characteristic is independent of the load as the gate circuit does not include any feed-
back.

1.3.3 Output characteristics

The output state of a gate is defined by the input condition. Two output characteristics exist for
every output, one for the H-state (figure 3) and one for the L-state (figure 4).

The characteristics are functions of the temperature and the load.

If the output is connected to TTL-inputs at H-level relatively small load currents result. The
output current required by 10 normalized loads is 400 pA at H-level. The output voltage is re-
duced by 0.1 V only by this current. The output current Iy is supplied by the gate output.
TTL-outputs are often used to drive loads such as NPN-transistors. The possible base current can
be derived from figure 3. If higher currents are required, the power gate FLH 141 must be used.

v
5
VIIH
4
T I =125°C L
i 259C test circuit
- 550C
|
3 \\ / ‘ +VS
IoH
-\ H -limit
72
z \\\ I v
\ QH
\ vacuum tube
N voltmeter

’ \\
AN\, N

0 5 10 15 20 25mA

— oy
Fig. 3 Output characteristic of the H-state of a gate output Vo =f(Iqy) at V,=0.4V and Vs =
5V.
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The L-current is sunk by the gate output, i.e. Iy, becomes negative. The guaranteed output vol-
tage is Vo < 0.4V (L-limit) at an output current of 16 mA. The typical input current can be deriv-
ed from the input characteristic figure 2 with 1 mA. If 10 inputs are connected to an output a
typical output voltage of Vo, = 0.2V results according to figure 4.

An output can sink more current at L-state than it can supply at H-state. If high drive currents are
required, it is therefore more advantageous to use a PNP-transistor stage. A base current of up
to 16 mA is thus possible at each output. Drive currents up to 48 mA per output can be realized
with the power gate FLH 141.

)
06 l
,%L 05 test circuit
/// +VS
04 L- limit 7 0
Ty =125°Cd_| /
0l 25
2 -55°C<%/ "
/ IoL
02 y // Ve ube
y4
01 f
0

0 10 20 30 40 50mA
—=1Iy

Fig. 4 Output characteristic of the L-state of a gate output Vo, =f(Io,) at V, = 2.4V and Vs=5V.
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1.4 Logical Data

1.4.1 Input load factor

The input load factor defines the currents required by a single input at H-state as well as L-state.
The upper limit of the L-input current per input is 1.6 mA at 0.4 V. The upper limit of the H-input
current per input is 40 pA at 2.4 V. These values define the normalised load factor F, = 1. They
are valid within the entire operating temperature range.

F, =3 means for example an L-input current of —I;, =3 x1.6 mA = 4.8 mA and an H-input
current of I, = 3 x40 nA = 120 pA. Input load factors of 2, 3, and more can be found with
flipflops (R, S, and C-inputs) and more complex integrated circuits. Load facors have to be ob-
served during circuit layout as the output load factor of the driving output may not be exceeded.

1.4.2 Output load factor

The output load factor defines how many normalized loads F, = 1 can be driven by a single out-
put. Unless otherwise noted, the output load factor is Fo = 10 for standard outputs and Fq = 30
for power outputs. Quite often the H-output load factor is higher than the L-output load factor.
In this way it is possible to connect unused inputs of the same gate in parallel without account-
ing for an additional load.
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2. Description of the Dynamic Characteristics

2.1 Propagation Delay and Transition Time

Propagation delay and transition time of the circuits used in a system determine the maximum
operational frequency. Capacitive loading of the outputs and long connection lines increase
the delay and thus reduce the speed.

The dynamic noise immunity can be derived from the transition time of the output signal. The
noise immunity increases with the length of the transition time.

The propagation delay time #p, y is measured between input and output voltage if the output
rises from L to H. The propagation delay time ¢py is determined while the output switches from
H to L.

Reference points for the propagation delay time are the levels 1.5 V. The transition times tr 4
and tyy, of the output pulse are measured between the 10% and 90% values.

1
Pl
15V 15V
14
0 > t
v ‘me - toun
b Fa1
h 0% Wil for0
P
24
15V /

' \ 10% 10%7{

f— e f e

TLH

—

fn
Fig.5 Switching characteristics of a typical gate at 25 °C
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Figures 6 and 7 show typical propagation delay times as a function of the ambient temperature
for various capacitive loads at Vs =5V and Fq = 10.

ns ns
40 20
f \\
fouy 35 PHL ‘\ £, =150pF
T €, = 150pF T l
30 15
25 N =50pF
N 61=90p <
(o250 pF \\ N N
20 + I 10 \\ \\
I NN
5 €= 15pF 62150 NL
NN
10 5
5
-»Series FL101 - —Series FL 101 <
0 L 11 0 11
-55-35 -15 5 25 45 65 85 105 125°C -55-35 -15 5 25 45 65 85 105125°C
—=l —,
Fig.6 Propagationdelaytimetp y =f(7,) Fig. 7 Propagationdelaytimetpy, = f(7Ta)

The average propagation delay time ¢, is given by:

_ tein tlem

2

t, of a typical FL 100-gate is approximately 10 ns. The average propagation delay time states
how much signal delay must be assumed for one gate. Figure 8 shows the average propagation
delay as a function of the ambient temperature for various capacitive loads at Vs = 5 V.

L
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40
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25 — €, = 150pF
20 bt
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\\\q:pr —
10
5
Fig. 8 Average propagation delay time t, = f(7,) o Series FL10T =
0 | .
-55-35 15 5 25 45 65 85 105 125°C
2.2 Pair-Delay —

The pair-delay states the signal delay which is caused by two gates connected in series. The
output signal is in phase with the input signal, however delayed by one propagation delay time
from H to L plus one propagation delay time from L to H. Thus follows:

tep = lpuL oy = 28,
The pair-delay is directly proportional to the duty cycle of the clock pulse of synchronous systems.

2.3 Conclusions

The transition time exhibits an almost exponential slope. This is due to the time constant being a
product of the output resistance and the capacitive load. The slope of the leading edge is steeper
than the slope of the trailing edge. This is caused by the output resistance Rq, being lower than
Ran (approximately 15 Q compared to 70 Q).

Any connection line as well as every TTL-input represent a capacitive load. Assuming an approxi-
mate input capacitance of 2 pF for each input, a load of 20 pF results at the maximum output
loading factor Fo = 10. This is the reason why the transition time is a function of the load factor
and the capacitive load respectively.

A capacitive load is charged with a current of approximately 25 mA and discharged with approxi-
mately 50 mA.

These current spikes have to be taken into consideration when designing the power supply. The
width of the supply and ground lines on the printed circuit board is of particular importance in
order to avoid supply voltage transients.

In addition it is recommended to use tantalum buffer capacitors of 1 nF/35V for every 4 to 6
integrated circuits.

The supply voltage conductors should have a minimum width of 3 mm for boards of 100 x 160 mm.
A common ground plane preferably with a mesh structure is most suitable for TTL-circuits due to
a very low line inductivity.
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3. Noise Immunity

3.1 Static Noise Immunity

The static noise immunity characterizes the behavior of a system disturbed by noise-pulses which
last longer than the average propagation delay time. Noise-pulses with transition times much lon-
ger than the signal propagation delay time can also be considered to be static noise. The static noise
immunity defines the upper limit of a noise voltage which does not influence the logic state of
a gate.

The typical values of the static noise immunity or noise margin are derived from the transfer
function (figure 1). The lower limit of the H-output voltage is 2.4V and the upper limit of the
L-output voltage is 0.4 V. The typical noise margin results if the difference is formed between the
actual output voltages and the threshold voltage V1 required to control a gate input. The follow-
ing typical values result for the series FL 100 referred to the output at Fo = 100 and Vs =5 V:

H-level: V,oy=Voy—Vr=39—13=26V
L-level: Vopn=Vr— Vo =1.3—0.25=1.05V

v
4
VSS
3 H-signal L
S el
/'
"]
2
—_— —_— L-signal
1
|
guaranteed Hand L-Level
0

-0 -5  -30  -10 10 30 50 76 90 10 130°C

— Ty
Fig. 9 Noise margin at H and L-level as a function of the ambient temperature
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The typical values of the noise margin are affected by the transfer function. Therefore a minimum
is guaranteed under worst-case conditions:

H-level: Van VQH —_ VIH =24—20=04V
L-level: Vimi = Vi1 — VoL = 0.8— 0.4 = 0.4 V

The noise voltage coupled into the conductor path of an output to the input of another gate may
be 0.4 V at both logic levels, and no change of state will take place. The guaranteed noise margin
of 0.4V is valid at the maximum output load factor over the full temperature range and an ad-
verse supply voltage variation (worst-case conditions).

Figure 10 shows a level dlagramm for a chain of NAND-gates. The corresponding voltage limits
from which the guaranteed noise margin is derived is given below.

L [I\H H IH\L L I'HI\H o
5% >4 [

y 2\./l+ y —04V noise margin

2.0 i
T +04V noise margin

08 1 _

04

0 A

—

Fig. 10 Guaranteed noise margin
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3.2 Dynamic Noise Imrhunity

The dynamic noise immunity characterizes the behaviour of a system disturbed by noise pulses
of a shorter duration than the signal propagation delay time. In this case the energy of the noise
pulse — pulse amplitude and duration — determines if a change of the logic state will take place.
The practical aspects of the dynamic noise immunity are the input noise immunity and the noise
immunity against capacitively coupled noise. The sources of capacitively coupled noise are
either cross talk (system noise) or foreign noise.

3.2.1 Input noise immunity

The limits of pulse amplitude and duration of a noise pulse depend on the propagation delay
time ¢, of a gate. The amplitude of noise-pulses with a duration b > t, may not exceed the static
noise margin. The noise amplitude may become greater than the static noise margin at b < '/, t,,.

The dynamic noise immunity of a gate is measured by means of an approximately rectangular
noise pulse. The time integral of the rectangular pulse is directly proportional to the noise energy.
The pulse duration is measured at 1.5 V. Now the noise immunity is examined by means of vary-
ing amplitude V, and duration b of the rectangular noise pulse (figure 11). :

v
5
4 \
P \
\
3 \\\
N H-level
2 \\
L-level
1 —
0 .
0 2 4 6 8 10 12 14 16ns
—»b

Fig. 11 Typical boundary characteristics of the dynamic noise immunity of gates at 7, = 25 °C,
Vs=56Vand Fo =10
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The following criterions have to be observed when the dynamic noise immunity is determined.
An H-level can only be disturbed by a negative noise pulse and an L-level only by a positive
one. The boundary curves indicate that the noise amplitude is relatively high for very short pul-
ses compared with the amplitude of longer lasting noise pulses. The noise amplitude reaches the
level of the static noise immunity at a pulse duration approximately equal to the signal propaga-
tion delay time. Thus the gate can be compared with a low-pass filter.

3.2.2 Capacitively coupled noise

The push-pull output stage generally used with TTL-circuits has a low output resistance in
both logic states (RqL ~ 15 Q and Rqn ~ 70 Q). This has the advantage that noise-pulses coupled
into connection lines of two gates die away rapidly.

Voltages and currents with steep transitions on a signal line influence neighboring conductor
paths (cross talk).

Cross talk in a digital system is never an abrupt on and off-function as the resistance of the noise
source cannot be neglected.

Figure 12 shows how the noise source is formed by two gates. The amplitude of the noise voltage
is thus approximately constant between 3.8 and 4 V as the gate GI’ switches only between the
L and H-levels. The critical case for a signal line being at H-level exists, when the induced noise
voltage changes from H to L, because the output of the gate GI' switches to L-signal.

By varying the capacitance C the noise immunity against capacitive cross talk can be demon-
strated. No noise is indicated up to coupling capacitors of 1 nF at H-level.

System cross talk of a signal line being at L-level is so small that it can be regarded as unsignifi-
cant.

~100Hz

~ —noise source

indic_at_t_)r_
R
B

Fig. 12 Circuit to generate and measure system cross talk in short connection lines at H-level
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General Information on the TTL-Series FL 100

FL 100 is a series of monolithic integrated circuits. The devices are manufactured by the epi-
taxial planar process combined with the buried layer technique.

The following Maximum Ratings apply for any Type

lower upper .

limit B | limitA | Y™t
Supply voltage Vs -0.5 7.0 \Y
Input voltage v, -1.5 5.5%) \'
Differential voltage between 2 inputs v, 5.51) \Y
Output voltage, unless otherwise noted Vo -0.8 5.57) \Y
Temperature range for FL 101 (range 1) Ta 0 70 °C
Temperature range for FL 105 (range 5) Ta -25 85 °C
Storage temperature Ts —65 150 °C

1) If these voltage limits cannot be ensured, the corresponding currents must be limited to 1 mA.

Notes

Typical values given in the data sheets refer to Vg = 5V and T, = 25 °C. Input and output volta-
ges and currents are always stated per input and output respectively. Not more than one output
should be shortened at the same time.

The series FL 100 is available in plastic dual-in-line' packages. Outline drawings are at the end
of the chapter FL 100.

The series will be continued progressively.

Application notes:

Input signals for gates: Rise and fall times should be below 1 us, pulse duration greater than 30 ns.
Unused inputs can be connected to used inputs of the sanie gate.

Input signals for flipflops: Edgetriggerd flipflops should have clock pulses with rise and fall
times below 250 ns. Shiftregisters and couters employing D-flipflops should have clock pulses
with a rise time of at least 25 ns.

Counters and shift registers with master-slave-flipflops require clock-pulses with rise and fall
times below 200 ns.

Besides the STANDARD SERIES FL 100 (7400), we supply a HIGH SPEED SERIES (74HOO)
and a LOW POWER SERIES (74L00). Ceramic dual-in-line packages, flat packages and tempera-
ture range —55 to 125 °C is available on request. Please ask your nearest Siemens representative
for more information (register see end of book).
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FLH 101 - 7400 order numbers

FLH 105 - 8400 FLH101: Q67000-H1
FLH105: Q67000-H155

Quadruple 2-input NAND-Gate

Electrical characteristics test lower upper

temperature ranges 1 and 5 test condition cot. | limit B \ WP | limit A | unit

Supply voltage Vs 4.75 | 5.0 5.25 |V

H-input voltage Viy Vs=4.75V 1 2.0 \'

L-input voltage Vi Vs=4.75V 2 08 |V

H-output voltage Vau Vs=4.75V 2 2.4 3.3 \
V||_=0.8 \Y)
—Iop=400 pA

L-output voltage VoL [Vs=4.75V 1 0.22| 04 |V
Viu=2V,Iq =16 mA

DC noise margin Vim 0.4 1 \"

H-input current, Iy Viu=2.4V| Vs 3 40 ©wA

each input | V,=66V |=525V 3 1 mA

L-input current, = m Vs=5.256V 4 1.6 mA

each input vV, .=04V

Short circuit output current, —Iy Vs=5.25V 5 18 55 mA

each output

H-supply current Igy Vs=5.256V 6 4 8 "mA
V,=0V

L-supply current Ig, Vs=5.256V 6 12 | 22 mA
V=5V

Delay times, Vs=5V, 7,=25 °C

Propagation delay teut Lo, - _ 22 7 |15 ns

toy §C1=19PF Fa=10 l I l 11 ‘ 22 |ns

Logical data

Output load factor, Fa 10

each output

Input load factor, F 1

each input .

Logic Q=AB
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FLH 101
FLH 105

s A B
% B 12 1N 1 9 8
— 1 1 1 1 1

Pin configuration
top view

Schematic (each gate)

43



FLH 1 11 - 7410 order numbers

FLH 115 - 8410 FLH111: Q67000-H2
FLH115: Q67000-H156

Tripie 3 Input NAND-Gate

Electrical characteristics e test lower upper :

temperature ranges 1 and 5 fost condition cot. l limit B ’ P | limit A ! unit

Supply voltage Vs . 4.75 |5.0 5.25 |V

H-input voltage Vi Vs=4.75V 1 2.0 \Y%

L-input voltage Vi Vs=4.75V 2 08 |V

H-output voltage Van Vs=4.75V 2 24 |33 \Y
V|L=0.8 Vv, n
—Iou=400 pA

L-output voltage VaL Vs=4.75V 1 0.22| 04 |V
Viu=2V,
I =16 mA

DC noise margin Vim 0.4 1 \Y

H-input current, Iy Viu=2.4V | Vs 3 40 vA

each input I, V=55V |[=525V 3 1 mA

L-input current, e mn Vs=5.25V 4 1.6 |mA

each input V=04V

Shortcircuit output current, —I, Vs=5.26V 5 18 55 mA

each output

H -supply current Igy Vs=5.26V 6 3 6 mA
V]=0 \ -

L-supply current Ig, Vs=5.25V 6 9 | 1656 |mA
V|:5 \

Delay times, Vs=5V, T,=25 °C

Propagation delay tenL - _ , 7 | 15 ns
o } =15 pF, Fo=10 22 11 |2 ne

Logical data

Output load factor, Fa 10

each output .

Input load factor, F, 1

each input

Logic Q=ABC



FLH 111
FLH 115

Pin configuration
top view

Schematic (each gate)



FLH 121 - 7420
FLH 125 - sa20

order numbers

FLH 121: Q67000-H3
FLH 125: Q67000-H157
Dual 4-Input NAND-Gate
Electrical characteristics i test lower upper :
temperature ranges 1 and 5 test condition cet. | limitB | WP | limitA | UMt
Supply voltage Vs 4,75 | 5.0 5.25 |V
H-input voltage Viu Vs=4.75V 1 2.0 Vv
L-input voltage Vi Vs=4.75V 2 08 |V
H-output voltage Van Vs=4.75V 2 2.4 3.3 \%
V”_=O.8 \
—IQH=4OO [J.A
L-output voltage VaL Vs=4.75V 1 0.22( 04 |V
Viu=2V,
Io =16 mA
DC noise margin Vim 0.4 1 \Y%
H-input current, Iy Vin=2.4V | Vs 3 40 wA
each input I, V=65V |=525V 3 1 mA
L-input current, -I,. |Vs=5.25V 4 1.6 mA
each input V=04V
Shortcircuit outputcurrent, —Iy Vs=5.25V 5 18 55 mA
each output
H-supply current Igy Vs=5.26V 6 2 4 mA
V=0V
L-supply current Is, Vs=5.25V 6 6 11 mA
V=BV
Delay times, Vs=5V, T,=25 °C
Propagation delay teuL _ _ 8 15 ns
b, } C1=15pF, Fq=10 [ 22 l ' 12 I 2 |ne
Logical data
Output load factor, Fa 10
each output
Input load factor, F 1
each input
Logic Q=ABCD
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FLH 121
FLH 125

Pin configuration
top view
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FLH 131 - 7430
FLH 135 - 8430

8-input NAND-Gate

Electrical characteristics
temperature ranges 1 and 5

Supply voltage Vs
H-input voltage Vin
L-input voltage Vi
H-output voltage Vau
L-output voltage VoL
DC noise margin Vom
H-input current, Iy
each input I,
L-input current, =1
each input

Short circuit output current, I4
H-supply current Isy
Supply current Ig,

Delay times, V=5V, T,=25°C

Propagation delay truL
teLn

Logical Data

Output load factor Fa

Input load factor, F,

each input

Logic

48

order numbers

FLH 131: Q67000-H4
FLH 135: Q67000-H152
test condition ::%? Ilﬁ\‘:i’f 'B typ. ﬁﬁ.ﬁf ;\ unit
475 | 5.0 5.25 (V
Vs=4.75V 1 2.0 \
Vs=4.75V 2 0.8 \)
Vs=4.75V 2 24 3.3 \'
V|L=0-8 V,
—Iou=400 pA
Vs=4.75V 1 0.22 0.4 Y
Vau=2V,
Io =16 mA
0.4 1 \
Vin=24V | Vg= 3 40 rA
V=55V |525V 3 1 mA
Vs=5.25V 4 1.6 mA
V=04V
Vs=5.25V 5 18 55 mA
Vs=5b.25V 6 1 2 mA
V,=0V
Vs=5.25V 6 3 6 mA
V,=5 \
} ¢,=15pF, Fa=10 l 22 | ‘ A | I '2:
10
1

Q=ABCDEFGH




FLH 131
FLH 135

Vs A B
L T A | R
e Y e I e O e M

oVg

TITOTMMOOT>
j=}

Pin configuration
top view

Schematic
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FLH 141 - 7440

order numbers

FLH 145 - s440 FLH141: Q67000-H5
FLH 145: Q67000-H158
Dual 4-input NAND-Powergate
i isti . test I .
Bectricalcharacterieties  Jwooniion | | B | v | 80N [ o
Supply voltage Vs 475 | 5.0 525 |V
H-input voltage Vin Vs=4.75V 1 2.0 \
L-input voltage ViL Vs=4.75V 2 08 |V
H-output voltage Vau Vs=4.75V 2 2.4 3.3 \
V||_=0.8 \'
~Ioy=1.2 mA
L-output voltage VoL Vs=4.75V 1 0.28| 04 |V
VQH=2 V,
I =48 mA
DC noise margin Vim 0.4 1 \'
H-input current, Iy Vig=2.4V | Vs 3 40 uA
each input | V,=65V | =525V 3 1 mA
L-input current, I, Vs=5.26V 4 1.6 |mA
each input V,.=0.4V
Short circuit output current, —Iq Vs=5.256V 5 18 70 mA
each output
H-supply current Isy Vs=5.25V 6 2 4 mA
V=0V )
L-supply current Ig. Vs=5.25V 6 17 | 27 mA
V=5V
Delay times, Vs=5V, T,=25 °C
Propagation Delay touL _ - ’ { l 8 i 15 ‘ ns
o }C1=15pF, Fo=30 | 22 13 | 22 ns
Logical data
Output load factor, Fa 30
each output
Input load factor, F, 1
each input __
Logic Q=ABCD
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FLH 141
FLH 145

Pin configuration

oo W >

top view
o\/S
100
Q
[l}.k
ﬁ')[]S

Schematic (each gate)
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FLH 1 51 — 7450 order numbers

FLH151: Q67000-H6
FLH 155 - 8450 FLH 155: Q67000—H159
FLH 161 - 7451 FLH161: Q67000—-H7
FLH 165 — 8451 FLH 165: Q67000-H160

Dual 2+2-input AND/OR-Gate inverting

FLH 151, FLH 155 with expander nodes N; and N,

FLY 101, FLY 105 corresponding expander

FLH 161, FLH 165 without expander nodes (pins 11 and 12 must not be connected)

Electrical characteristics

. tes lower upper .
temperature rfé’%f'el, and5 test condition |t | imes | oo | Hehea | wni
Supply voltage Vs 475 | 5.0 5.25 |V

. H-input voltage Viy Vs=4.75V 7 2.0
L-input voltage Vie Vs=4.75V 8 0.8 |V
H-output voltage Vau Vs=4.75V 8 2.4 3.3 Vv
V,.=0.8V,
_IQH =400 [J.A
L-output voltage Var Vs=4.75V 7 0.22| 04 |V
Vin=2V,
In =16 mA
DC noise margin Vim 0.4 1 Vv
H-input current, Iy Viy=2.4V | Vg 9 40 wA
each input | V=65V |[=525V 9 1 mA
L-input current, I, Vs=5.25V 10 1.6 mA
each input Vi =04V
Short circuit output current, —Ig Vs=5.25V 11 18 55 mA
each output .
H-supply current Iy Vs=5.256V 13 4 8 mA
V,=O \%
L-supply current Is, Vs=5.25V 12 74 | 14 mA
V=5V

Delay times, Vs=5V, T,=25 °C, pins 11 and 12 open

Propagation delay toLn }C1=15pF, Fo=10 ‘ 22 I

tpyL

l 8| 15 lns
13 | 15 ns

Logical data

Output load factor, Fa 10
each output

Input load factor, F, 1
each input

Logic Q=AB+CD+exp.")

') FLH 151/1550nly
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FLH 151
FLH 155
FLH 161
FLH 165

Electrical characteristics of the expander nodes N; and N, at Vg=5V, T,=0 °C" 2)

test condition ?cst‘ :?n‘;\:f rB typ. ﬁsﬁf :A unit
Input current of the Iyin2 | Vs=4.75V 15 3.1 mA
expander nodes N; and N, R=130Q
Inp=16 mA
Base-emitter-voltage of Vee Vs=4.75V 15 1 \Y
the lower output transistor R=130Q
Ioy=16 mA,
Iy,=620 pA
H-output voltage Vau Vs=4.75V 16 2.4 3.3 Y
_10H=400 HA
—Iy1=270 pA
In,=270 pA
L-output voltage Var Vs=4.75V 15 0.22| 04 |V
Iso=16 mA
R=130Q
Iy>=0.43 mA
s 3 om" N ¢ b a ’ —o Vs
1 B 12 N 10 9 8
o I s A s s s Y oy O o Lk 16k (1% 130
——— |
1
§ " i
A 0
B D a
CT LT T T T LT CJd
1 2 3 [ 5 6 7 1)
A 0 N
Tk
Pin configuration ¢
top view —0g
Schematic

1) FLH 151/155 only

(each gate)

2) Nodes N, and N, are used simultaneously for expansion.
If N; and N, are unused, they must not be connected or tied together.
Up to 4 FLY 101 and FLY 105, resp. may be connected to one FLH 151 and FLH 155, resp.
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FLH 1 71 — 7453 order numbers

FLH171: Q67000-H8
FLH 175 - sss3 FLH175: Q67000-H161
FLH 181 - 7454 FLH181: Q67000-H9
FLH 185 - 8454 FLH 185: Q67000-H162

2+2+2+2-input AND/OR-Gate inverting

FLH 171, FLH 175 with expander nodes N, and N,
FLY 101, FLY 105 corresponding expander
FLH 181, FLH 185 without expander nodes (pins 11 and 12 must not be connected)

Electrical characteristics
temperature ranges 1 and 5 test lower upper

pins 11 and 12 open test condition cct. limit B typ. | limit A unit
Supply voltage Vg 475 | 5.0 5.25 |V
H-input voltage Viy Vs=4.75V 7 2.0 \Y
L-input voltage ViL Vs=4.75V 8 08 |V
H-output voltage Van Vs=4.75V 8 2.4 3.3 \'
V|s:0.8 V,
—Ioy=400 pA
L-output voltage VaL Vs=4.75V 7 0.22 04 |V
VoL=2.0V,
IQL:1 6 mA
DC noise margin Vim 0.4 1.0 \Y
H-input current, Iy Viy=2.4V | Vg 9 40 wA
each input I V,=5.5V |=5.25V 9 1 mA
L-input current, I, Vs=5.25V 10 1.6 |mA
each input V, =04V
Short circuitoutput current  —=I4 Vs=5.25V 11 18 55 mA
Supply current Isy Vs=5.26V 13 4 8 mA
V[=0 \Y
L-supply current I Vs=5.26V 12 5.1 95 |mA
V|=5 \'

Delay times, Vs=5V, 7,=25 °C, pins 11 and 12 open

Propagation delay trur Lo~ _ 8 15 ﬁs
toiw g C1=15pF, Fa=10 22 13 | 22 ns

Logical data

Output load factor, Fa 10

each output

Input load factor, F, 1

each input

1 Arvin N=ARLNQrNLLLILELCLAvn 1)

LUYyiv < Mo ks VNI = UI\P. I

Electrical characteristics of the nodes N; and N,':2)
see AND/OR-gate FLH 151/155

1) FLH 171/175 only
2) Nodes N, and N, are used simultaneously for expansion.
If N; and N, are unused, they must not be connected or tied together.
Up to 4 FLY and FLY 105 resp. may be connected to one FLH 171 and FLH 175 resp.



FLH 171
‘FLH 175
FLH 181
FLH 185
Vs A N11) N21) £ f Q
Th 13 12 1 10 [ 8
1 T 1 1
1
Pin configuration
T 77 CJ CJ LT 7T 1 J top view
1 2 3 L 5 b 7
B C D G H 0g
Schematic
—oVg
LK ﬁhk 16k ﬁhK ﬁhk 130
M
o B\ .
B \ oD
" A 4
SH)C ¢———oQ
2 O
6 ZJL \ oF
H oF
1k|\\l
T OOS

1) FLH 171/175 only
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order numbers

FLH191: Q67000-H10
FLH 191S: Q67000-H428

FLH 191 - 7402
FLH 191 S - 7402-s1
FLH 195

each input
Logic

0=AB

FLH191S: as FLH 191, however output reverse current Ioy < 500 pA at Vq=6.5V

56

- 8402 FLH 195: Q67000-H163
Quadruple 2-input NOR-Gate
i isti L test 1 .
Beenotes | omeonaton |1 [ 1% [ oo |1 | en
Supply voltage Vs 475 | 5.0 5.25 |V
* H-input voltage Viu Vs=4.75V 7 2.0 \'
L-input voltage ViL Vs=4.75V 8 08 |V
H-output voltage Vau Vs=4.75V 8 2.4 3.3 \Y
V”_=0.8 \
—Ioy=400 pA
L-output voltage Vs=4.75V 7 0.22| 04 |V
VlH=2 V,
In =16 mA
DC noise margin Vim 0.4 1.0 \Y
H-input current, Iy Vig=2.4V | Vs 9 40 wA
each input I, V=554V | =526V 9 1 mA
L-input current, ~I,. Vs=56.26V 10 1.6 |mA
each input vV, .=04V
Short circuit output current, —Io Vs=5.25 1 18 55 mA
each output
H-supply current Isy Vs=5.25V 13 8 16 mA
V|=O \'%
L-supply current I, Vs=5.256V 12 14 | 27 mA
V|=5 \Y
Delay times, V=5V, T,=25 °C
Propagation delay trHL - - 22 8 15 ns
trLn } €1=15pF, Fo=10 12 22 |ns
Logical data
Output load factor, Fa 10
each output
Input load factor, Fi 1



FLH 191

]
T 1 12 T 10 9 8
110
j pai Pl
J ‘l | Pin configuration
C T LT L7 L JC 71 CJLCd top view
1 2 3 & 5 6 7
o A B Og
oVS
bk 16k Ik 130
A Q
Bo-

1,

Schematic (each gate)
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FLH 201 - 7401 order numbers
FLH 201 S - 740151 )
FLH201: Q67000-H11
FLH 201 T - 740183 FLH 201S: Q67000-H433
FLH 201T: Q67000-~H409
FLH 205 - s401 LH205:  Q67000-H1640
FLH 205 S - 3401 51 FFLH 205S: Q67000-H45
FLH 205 T - 840153 FLH 205T: Q67000~H334

Quadruple 2-input NAND-Gate with Open Collector Output
The gates FLH 201/205 are suited for wired-AND-connections

Electrical characteristics " test lower upper :

temperature ranges 1 and 5 test condition cet. | limitB | WP | limitA | unit

Supply voltage Vs 475 | 5.0 5.25 |V

H-input voltage Viu Vs=4.75V 1 2.0 \Y

L-input voltage VL Vs=4.75V 14 0.8 |V

L-output voltage VaL Vs=4.75V 1 04 |V
Vin=2V,I54=16 mA

DC noise margin Vim 0.4 1.0 Vv

H-input current, Iy Vin=2.4V | Vg 3 40 rA

each input I, V=65V | =525V 3 1 mA

L-input current, -I,, |Vs=b.26V 4 1.6 [mA

each input Vi, 1=0.4V

H-output current, Ioy Vs=4.75V 14 250 A

each output Voy=5.5V,
V|L=O.8 \

H-supply current Isy Vs=5.25V 6 4 8 mA
V=0V

L-supply current Ig Vs=5.25V 6 12 | 22 mA
V,=5.0V

Delay times, V =5V, T,=25 °C

Propagation delay teu, |RL=400Q | A _ . } 8 l 15 l ns

ton | RL=4 kQ .01‘15PFI 22 35| 45 |ns

Logical data

Output load factor, Fa 10

each output

Input load factor, F, 1

each input .

Logic Q=AB

Calculation of the collector load resistor R

The following formulae apply

H-state L-state

Vs—2.4V Vs—0.4V

kQ

BLmax= 17250 yA + N4o A M @ Rimin =
where: Vg = supply voltage
n = number of gates, AND-connected
N = number of inputs connected

FLH 201/205 S: as FLH 201/205, however output 15 V/150 HA
FLH 201/205 T: as FLH 201/205, however output 5.5 V/50 gA

(10—N)-1.6 mA

} (values see table)
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FLH 201
FLH 201 S
FLH 201 T
FLH 205
FLH 205 S
FLH 205 T

At V=5V and a corresponding variation of n and N the following maximum and minimum values
result for R.. The resistor used in the circuit must have a value in between R| . and Rjin

(see table).
N n n
1 2 3 4 5 6 7 1...7
R Lmax Q R Lmin Q
1 8965 4814 3291 2500 2015 1688 1452 319
2 7878 4482 3132 2407 1954 1645 1420 359
3 7027 4193 2988 2321 1897 1604 1390 410
4 6341 3939 2857 2241 1843 1666 1361 479
5 5777 3714 2736 2166 1793 1529 1333 575
6 5306 3513 2626 2096 1744 1494 1306 718
7 4905 3333 2524 2031 1699 1460 1280 958
8 4561 3170 2419 1969 1656 1437
9 4262 3023 2875
10 4000 not permitted 4000
Ys
T4 1 12 11 10 9 8
T T T
d
F@"' I—G_] Pin configuration
— top view

e

o >

LK

Schematic

(each gate)
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FLH 21 1 - 7404 order numbers

FLH 215 _ 8404 FLH211: Q67000-H153
FLH 215:  Q67000-H243

Hexinverter

Electrical characteristics . lower upper .

temperature ranges 1 and 5 tost condition limit B P limtA | unt

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Vi Vs=4.75V 2.0 Vv

L-input voltage Viu Vs=4.75V 08 |V

H-output voltage Vau Vs=4.75V 2.4 3.3 \"
vV, .=0.8V
—I5,=400 pA

L-output voltage Var Vs=4.75V 0.22 04 |V
V|H=2'0 Vv, IOL=16 mA

DC noise margin Vim 0.4 1.0 \

H-input current, Iy Viu=2.4V| Vs 40 vA

each input I, V=55V |=525V 1.0 |mA

L-input current, -1, Vs=5.25V 1.6 |mA

each input V, =04V

Shortcircuit output current, —I4 Vs=5.25V 18 55 mA

each output

H-supply current Isy Vs=5.25V 6 12 mA
V=0V

L-Supply current Is, Vs=5.25V 18 33 mA
V,=5.0V

Delay times, Vs=5V, T,=25 °C

Propagation delay touL } C,=15 pF I 8 ‘ 15 l ns

toLn R,=400 Q 12 22 ns

Logical data

Output load factor, Fa 10

each output

Input load factor, F, 1

each input _

Logic Q=A
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FLH 211
FLH 215

1
O
[ [ [ Pin configuration

T LT 7T CJ L7171 top view
2 3 & 5 6 7
Q 0g

Vs

@m 1.6kQ 130Q

Schematic (each gate)
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FLH 221 — 7480 order numbers

FLH 225 _ 8480 FLH221: Q67000-J26
FLH 225: Q67000-H244

1-bit-Fulladder

The FLH 221/225 are 1-bit-fulladders with complementary inputs and outputs. The carry results
at output Co.

Electrical characteristics i lower upper ;

temperature ranges 1 and 5 tost condition limit B WP | limitA | unit

Supply voltage Vg 4.75 5.0 5.25 |V

H-input voltage Vi _ 2.0 \'

L-input voltage Vi Vs=4.75V 0.8 |V

H-output voltage Van Vs=4.75V 2.4 35 \Y

L-ouput voltage VaL Fq see table 0.22 04 |V

L-input current at -I,. 1.6 mA

A1, A2, B1, B2, Ac or Bc _ :

L-input current at —m 55;56245\/\/ 26 |mA

A* or B* =

L-input current at C, -1, _ 8.0 |[mA

H-input current at Iiq Viu=24V 15 wA

Aq. Ay, By, By, Ac or Be I, V=65V |Vg= 1.0 [mA

H-input current at C, Iy Viy=24V|5.25V 200 wA
I, V,=5.5V 1.0 |mA

Short circuit output current —Iq 18 57 mA

at ¥ or 2, each output

Short circuit output current -Iy Vs=5.25V 18 70 mA

at Cqo

Supply current Ig 21 35 mA

Delay times, Vs=5V, T,=25 °C

Propagation delay _

from input C, to output Cq teuL C,=15pF 8 12 ns

from input B¢ to output Cq tpyL R =780 Q 38 55 ns

from input A¢ to output X tpuL C,=15pF 62 80 ns

from input B¢ to output 2 touL R_ =400 Q 56 75 ns

from input A; to output A* tpnL } =15 pF 17 25 ns

from.imput B, output B* tpHL p 17 25 ns

Propagation delay .

from input C, to output Cq toLn C,=15pF 13 17 ns

from input B¢ to output Cg toLn R,_ 780 Q 18 25 ns

from input Ac to output X trLH C,=15pF 52 70 ns

from input B¢ output X teLn R =400 Q 38 55 ns

from input A, to output A* tpLu C,=15 pF 48 65 ns

from input B, to cutput B* ten P 48 65 ns

Logical data

Output load factor at Cq__ Fa 5

Output load factor X or = Fa 10

Output load factor A* or B* Fa 3

Input load factor at F, 1

Ay, Ay By, By, Ac or Bc

Input load factor at C, F, 5
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FLH 221

FLH 225
v B,
T 13
s e S e
|
Pin configuration
%J LZ_J top view
B* g
Truth table
inputs outputs
(o] B A Ca z pX
L L L H H L
L L H H L H
L H L H L H
L H H L H L
H L L H L H
H L H L H L
H H L L H L
H H H L L H
Notes
1. A= A* A, B=B* B¢

wWN

where A* = A; A,, B* =B, B,

. If A* (B*) is used as input, A, and A, (B, and B,) must be grounded.
. If inputs A, and A, or B; and B, are used, A* and B* resp. must be left open or wire-AND-

connected (see FLH 201 for resistance table).
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FLH 231 - 7182
FLH 235 - gss2

order numbers

FLH 231:
FLH 235:

Q67000-J28
Q67000-H245

2-bit-Fulladder

The FLH 231/235 are fulladders for 2 x 2 bits. The respective sum results at outputs =, and
2, the carry is only available for the 2nd bit.

Electrical characteristic
temperature ranges 1 and 5

Supply voltage

H-input voltage

L-input voltage

H-output voltage

L-output voltage

L-input current at

A1, B1 or C|

L-input current at

Az or B,

H-input current at

A1, B1 or C|

H-input current at

A2 or 82

Short circuit output current at
Ca+z

Short circuit output current at

+
X, or Z,, each output

Supply current

Delay times, Vg=5V, T,=25

Propagation delay

from input C, to output X,
from input B, to output X,
from input C, to output X,
from input C; to output Cq+»
Propagation delay

from input C, to output X,
from input B, to output %,
from input C; to output X,
from input C, to output Cq4o

Logical data

Output load factor at Cq+»
Output load factor at Z; or X,
Output load factor at A, or B,
Input load factor at

A1, B1 or C|
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°C

tpyL
teuL
tpuL
teuL

tpLn
teLy
tpin
tpLn

test condition :mfra typ. h‘r‘:ﬁf;\ unit
4.75 5.0 5.25 |V
= 2.0 \Y
Vs=4.75V 08 |v
Vs=4.75V 24 35 \'
Fq see table 0.22 0.4 \%)
6.4 mA
Vs=b.25V
V,.=0.4V 1.6 mA
Vin=2.4V 160 pA
V,=5.5V | Vs= 1.0 mA
Viu=2.4V | 525V 40 HA
V=65V 1.0 [mA
18 70 mA
! Vs=5.25V 18 55 mA
36 58 mA
40 ns
35 ns
C,=15pF 42 ns
R =400 Q 12 19 ns
R =780 Q
at Cq4a 34 ns
40 ns
38 ns
17 27 ns
5
10
1
4



FLH 231
FLH 235
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FLH 241 _ 7483 order numbers

FLH241:  Q67000-J29
FLH 245 _ 8483 FLH 245: Q67000-H248

4-bit-Fulladder

The FLH 241/245 are fulladders for 4 x 2 bits.
The sum outputs are provided for each bit. The resulting carry is available at Co,, only forthe 4th bit.
upper

Electrical characteristics . lower l ] ’ upp I ;
temperature ranges 1 and 5 test condition limit B P limit A_ | unit
Supply voltage Vs 4.75 5.0 5.25 x
H-input voltage Viu 2.0

L-input voltage Vi Vs=4.75V 8.0 |V
H-output voltage Vau Vs=4.75V 24 3.5 |V
L-output voltage VaL Fq see table 0.22 04 |V
L-input current at =I. 6.4 |mA
A,, A, By, B or C, =5.25V

L-input current at I, JL vV, 1=0.4V 16 |mA
A, A4 By or By

H-input current at Iy V|H—24V Vs= 160 wA
A, A;, By, B; or C, I, =55V |5.25V 1.0 |mA
H-input current at Iy, =24V 40 wA
A, A, By or By I, V|=5.5V 1.0 mA
Short circuit output current at —I, ] 18 55 mA
24, Zp, X3 or Z,, each output

Short circuit output current at —I, i Ve=5.25V 18 70 mA
Ca+a '

Supply current Ig 78 128 mA
Delay times, Vs=5V, T,=25°C

Propagation delay |

from input C. to output 21 tour | 40 ns
from input C, to output X, TpHL 42 ns
from input C, to output 2, truL C.=15 pE 60 ns
from input C, to output =, touL R1 =40(§)Q 55 ns
from input C, to output Co+s4  tppL RL=780 O 22 32 ns
from input A, or B, to tenL atLC 35 ns
output X, Q+4

from input A, or B, to truL 35 ns
output X,

Propagation delay |

from input C, to output X, toLn 34 ns
from input C,; to output X, toLn 38 ns
from input C, to output X3 toLn C,=15pF 50 ns
from input C, to output =, toLn R1=4OOQ 55 ns
from input C, to output Cq+s  tpin RL=7809 35 48 ns
from input A, or B, to teLn atLC 40 ns
output X, a+4

from input A, or B, to teLH 40 ns
output X, J

Logical data )

Output load factor at Cq 4 4 Fa 5

Output load factor at 24, 25,  Fq 10

ZzorXx

input load factor at F, 1

Az, A4, Bz or B4

input load factor at F, 4

A, As, By, B or C,
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order numbers FLJ 471 - 7a167
FLJ471: Q67000-J308

Programmable Decimal Rate Multiplier

The FLJ 471 performs fixed-rate or variable rate frequency division. The division ratio is selected
by means of the inputs A through C as follows:

f°=f.x1—l\g-,whereM =Dx23+Cx22+ B x2'"+ Ax2°fordecimals0to 9

The clock frequency is 32 MHz typically. The divider is released by L-signal at the enable input E,
and the reset input R. H-signal at the strobe disables the divider output Q.

Dividers are cascaded by connecting the enable output Eq of the first stage to the enable input E,;
and the strobe input of the second stage. The Q-outputs are crossconnected with the expander
inputs N. The desired output frequency results at the outputs Q of each divider stage. H-signal at
the set input Sg sets the counter to decimal 9.

Applications: division, analog-digital and digital-analog-conversion.

Electrical characteristics - lower upper ;
.temperature ranges 1 and 5 tost condition limit B l P limitA | unt
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Vin _ 2.0 \'
L-input voltage ViL } Vs=4.75V 0.8 |V
H-output voltage Vau Vs=4.75V, 2.4 Vv
—I5y=400 pA
L-output voltage VaL Vs=4.75V,I5, =16 mA 04 |V
Input current, each input I, Vs=5.25V, V=55V 1 mA
H-input current at C Iy vy = - 80 vA
remaining inputs I, J Vs=5.25V, Vin=24V 40 A
L-input current at C o m _ _ 3.2 |mA
remaining inputs e m } Vs=5.25V, V,,=04V 1.6 |mA
Short circuit output current, —I Vs=b.25V 18 55 mA
each output
H-supply current Igy Vs=56.25V 43 mA
L-supply current Ig Vs=5.25V 65 929 mA
Delay times, Vs=5V, T,=25 °C, F=10
Maximum clock frequency f 25 32 MHz
Clock pulse duration toc 10 ns
Setup time ts 25 ns
Hold time ty 0 ns
Propagation delay
from C to Q teLH l 26 39 ns
toyL - = 20 30 ns
from strobe to Q teLy C.=15pF, R.=400Q 19 30 ns
tpyL 22 33 ns
Logical data
. Output load factor Fa 10
Input load factor at C F, 2
remaining input F, 1
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FLJ 471

Vo B A RN E;  Strobe C
16 5 14 13 12 1 10 9

j||H|IJ

| ‘ ‘ l [ | Pin configuration
C I JC JCJC J T J0J top view
1 2 3 4 5 6 71 8
C D Sg Q Q EQ 0Og
Truth table
inputs outputs
reset enable expander logic state
input input stobe |D C B A | numberof input or number of pulses
R E, clock pulses N o a FA
H X H X X X X X H L H H
L L L L L L L 10 H L H 1
L L L L L LH 10 H 1 1 1
L L L L L HL 10 H 2 2 1
L L L L L HH 10 H 3 3 1
L L L L HL L 10 H 4 4 1
L L L L HL H 10 H 5 5 1
L L L L HHL 10 H 6 6 1
L L L L HHH 10 H 7 7 1
L L L HLLL 10 H 8 8 1
L L L HLLH 10 H 9 9 1
L L L HL HL 10 H 8 8 1
L L L HL HH 10 H 9 9 1
L L L HHLL 10 H 8 8 1
L L L HHLH 10 H 9 9 1
L L L HHHL 10 H 8 8 1
L L L HHHH 10 H 9 9 1
L L L HLLH 10 L H 9 1
Notes:
X=H or L-signal

Inputs A through C can be varied as required.
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FLJ 471

block diagram

enable in £ o—) =}k enchle out

D ]
Il
set to 9 4 4
input Sg
reset
nb_ﬁ[) c A
expunderN
node

input
B
1l
a o

R [:
clock ¢ j»;}D
Strobe
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FLK 101 - 74121 order numbers

FLK 105 - 84121 FLK101:  Q67000-K13
FLK105:  Q67000-K10

Monostable Multivibrator

The FLK 101/105 are monostable multivibrators. The following input functions are provided:
The A-inputs trigger the multivibrator during the falling edge of the input pulse while the B-input
is supplied with an H-level.

The B-input is a Schmitt-Trigger-input which releases the multivibrator at slowly rising input
pulses of up to 1 V/s. The B-input triggers the multivibrator during the rising edge of the input
pulse while the A-inputs are supplied with an L-level.

Once the multivibrator has been released, the output pulse is a function of the timing components
Rt and C+ only. The capacitor C is connected between H (positive) and J. The resistor Ry is
connected between J and Vs (G open) or G and V. An internal timing resistor of nominal 2 k Q is
provided at G. Without external timing components (G and Vg connected, J and H open) an
output pulse duration of 30 ns typically results.

The output pulse duration £, is nearly independent of supply voltage and temperature variations
due to internal compensation. It is limited by the tolerance and the quality of the external compo-
nents. The output pulse duration is defined by the formula to = C+ Rt loge 2 ~0.7 C; R+.

The typical noise immunity of the inputs is 1.2 V. Supply voltage noise rejection is typical 1.5 V.

r u r .
Operating conditions :?n\?;teB lir‘:]li){eA unit
Transition times at input A,, A, trHL 1 V/us
at input B trin 1| V/s
Input pulse duration t 50 ns
Timing resistance between pins 11 and 14 R+ 1.4 kQ
Timing resistance between pins 9 and 14 R+ 0 40 | kQ
Timing capacitance between pins 10 and 11 Cr 0 1000 | uF
Output pulse duration ta 40 | s
Duty cycle R+ = 2 kQ 67 | %
Rt =40kQ 90 | %
Electrical characteristics - lower upper :
temperature ranges 1 and 5 test condition limitB | YP- limitA | unit
Supply voltage Vs 4.75 5.0 5.25 |V
Upper threshold voltage
at A; or A, V1 1.4 %.O \
at B Vi _ 1.65 0 |V
Lower threshold voltage Vs=4.75V
at A, or A, Vi 0.8 1.4 \Y
at B Vi 0.8 1.35 Y
H-output voltage Vau Vs=4.75V 2.4 3.3
. —Ioy=400 pA
L-output voltage VaL Vs=4.75V,I5 =16 mA 0.22 04 |V
Input current, each input I, V,=5.,5V, Vs=5.25V 0.05 1.0 |mA
H-input current
at A; or A, Iy Viy=2.4V _ 2.0 40 ©wA
at B Iy v.H=2.4v| Ve=5.25V 40 | 80 |uA
L-input current
at A, or A, S Vs=5.25V 1.0 1.6 |mA
at B e m V, =04V 2.0 3.2 [mA
Short circuit output current, —Iy Vs=5.25V 18 25 55 mA
each output
Supply current at Q=L Is Vs=5.25V 13 25 mA
Supply current at Q=H Isy Vs=5.25V 23 40 mA
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FLK 101
FLK 105

Delay times, Vs=5V, T,=25 °C test condition :?#frB typ. ﬁ#ﬁf}\ unit
Propagation delay_
from A; or A, to Q toHL 30 50 80 ns
from B to Q tenL C =15pF 20 40 65 ns
Propagation delay C+=80 pF
from A, or A, to Q teLy 25 45 70 ns
from B to Q teLH 15 35 55 ns
output puise duration
with internal timing resist- ¢ C_ =15 pF, C;=80 pF 70 110 150 ns
ance (pins 9 and 14 =
connected)
without timing capacitance &g C_ =15 pF, R+=0 20 30 50 ns
(pins 9 and 14 connected,
10 and 11 open)
with external timing resist- tq C+=100 pF | C_.=15 pF | 600 700 800 ns
ance 10 kQ (pin 9 open) ta Cr=1yuF 6 7 8 ms
minimum input pulse t C,.=15 pF, C+=80 pF 30 50 ns
duration R+=0 (pins 9and 14
connected)
Logical data
Output load factor, Fa 10
each output
Input load factor F, 1
at A, or A,
Input load factor at B F, 2
Ry Cr ‘
N
\ Y \J
Vs J H 6
% 13 1 m 1 9§ 8
1.

Pin configuration
top view
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FLK 101
FLK 105

Treshold voltage at Schmitt-Trigger-in-
put B as a function of the ambient

temperature T at Vg=5V
v
1.8
v 17
Lpper threshold voltage Vry
16
15
ower threshold voltage V1,
14
12
-25 0 25 50 75 100°C
% —h
10
t
f
/-
0 e
fq =420ns
A
-05 /
-10

-25 0 25 50 75 100°C
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Output pulse duration o5 as a function of the
supply voltage Vs at 7,=25 °C

10
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A
‘ 05
/
0
/ tg=420ns
-05
-10
475 5.0 525V
— /g

QOutput pulse duration t5 as a function of the
ambient temperature T, at Vs=5V



FLK 101
FLK 105

Output pulse duration tq as a function of the external timing capacitance Crat Vs=5V, T,=25 °C
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Output pulse duration t, as a function of the external timing resistance Rt at Vs=5V, T,=25 °C
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FLK 1 11 - 74122 order numbers

FLK111:  Q67000-K27
FLK 115 - 122 FLK115:  Q67000-K28
FLK 121 - 74123 FLK121:  Q67000-K29
FLK 125 - 34123 FLK125:  Q67000-K30

Monostable Multivibrators

FLK 111/115: Monostable Multivibrator with Reset
FLK 121/125: Dual Monostable Multivibrator with Reset

The A-inputs trigger the multivibrator during the falling edge of the input pulse, while the remain-
ing inputs are supplied with an H-level.

The B-inputs trigger the multivibrator during the rising edge of the input pulse while the A-inputs
are supplied with an L-signal and the reset input R with an H-signal.

L-signal at R resets the multivibrator to Q=L independent of any other input condition.
The multivibrator can be retriggered. The output pulse duration is always defined by the last
trigger pulse (see pulse diagram).

The output pulse duration is a function of the timing components Ry and Ct. The capacitor Cy
is connected between H and J (positive), the resistance R+ between J and V.

An internal timing resistor of nominal 10 kQ is provided at terminal G of the FLK111/115.
The output pulse duration ¢, for CTE 1000 pF is given by a diagram. Values of C; > 1000 pFas
well as electrolytlc capacnors require a protecting diode BAW 76 at terminal J. The maximum
timing resistance in this case is 30 kQ.

The output pulse duration is defined by the following formula:

=O.28><RT><CTX(1+~Q—7—)
Ry

Where R+ in kQ

CT in pF
ty inns
Ry Gy Ry Cy
T +
7 BAWT6 BAWS 7

Vs J H G Q Vg 3 H Q@ Q@ R B A
%13 12 M 1 9 8 B 15 14 13 12 1N 10 9
) 1 1 . 3 1 A rar 11101
n ==

N B R s s o

1 2 3 4 5 8 7

Ay A B B R Q@ 05

Pin configurations, top view
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FLK 111
FLK 115
FLK 121
FLK 125
Electrical characteristics iti lower upper ;
temperature ranges 1 and 5 tost condition limitB | tYP- ‘ l limit A ’ untt
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Vi 1y - 2 Vv
L-input voltage v, SVs=4T8V 0.8 |V
Input clamping voltage -V, Vs=4.75V,-1,=12 mA 1.5 |V
H-output voltage Van Vs=4.75V,-I,=800mA| 2.4 \
L-output voltage Var Vs=4.75V, I,=16 mA 0.22 04 |V
H-input current at A, B Iy Vin=2.4V V<=5.25V 40 @A
_ I, V=55V s 1 mA
H-input current at R. Iy Viy=2.4V - 80 wA
1, vi=55y |Vs=8-25V 1 |mA
L-input current at A, B e m V,.=0.4V, Vg=525V 1.6 |mA
L-input current at R -I,, V=04V, Vg=5.25V 3.2 [mA
Short circuit output current, —Iy Vs=5.26V 10 40 mA
each output
Supplyy FLK111/115 I 1y = 23 28 mA
currentS FLK 121/125 I, sVs=825V 46 65 |mA
Delay times, Vs=5V, T,=25 °C
PropagationdelayfromAto Q #p 4 22 33 ns
fromBtoC tp.y 19 28 ns
fromAtoQ tppu, C+=0;Rt=5kQ 30 40 ns
fromBtoQ tpy. C.=15pF; R,=400Q 27 36 ns
from Bto(_). tPHL 18 27 ns
fromRtoQ ¢p 4 30 40 ns
Minimum output pulse ta 45 65 ns
duration
Output pulse duration ta C=1000pF; R+=10kQ| 3.08 3.42 3.76 | us
C.=15pF; R =400 Q
Hold time ty 40 ns
Setup time ts 40 ns
Reset pulse duration tr 40 ns
Timing components
Resistance Rt 5 | | 50 kQ
Capacitance Cr no restriction
Internal capacitance atpind C, 50 pF
Logical data
Output load factor H-signal  Fqy 20
L-signal Fq 10
Input load factor at A, B, F, 1
at R f 2
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FLK 111
FLK 115
FLK 121

FLK 125

Truth table FLK 111/115

inputs outputs

A2

>
—
w
5
W
N

PRRRRFpRFEEC (O
RORG§TQRITIT O

PFHIXXXrrrXXT
IHHrrrXXXXXT
IITITIhITHITXrX
ITThITThHTIrxXX

Truth table FLK 121/125

inputs outputs
A | B a| a
H X L H
X L L H
L I I 1r
g H I “ar
Notes:

= H- or L-signal

= H-pulse

= L-pulse

= transition from Lto H
= transition from Hto L
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FLK 111
FLK 115
FLK 121
FLK 125

Pulse diagram

retrigger pulse

input B _rl

[
| k—l‘u ——{
' |
S| L _
output I<—~f0 — >0utput state without retrigger pulse
17 I

Output pulse duration tq as a function of the external timing capacitance Ct at Vs=5V,
TAa=25 °C

ns

10t
A
f
STz
SOU / ay
10? %\%&/ / pal
A \@’3 %
A WAL\ NV 4
il A | <
— 7\ AP/
A A
LA 1T] A
102 “ /
II
10
100 10! 0 103pF
—

1) FLK111/115 only
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FLL 101 - 721m

order numbers

FLL 101:

Q67000-L1

BCD-Decimal Decoder-Driver for indicator tubes

The FLL 101 decodes binary coded decimal numbers. Due to integrated output transistors with
high breakdown voltages the direct operation of indicator tubes is possible. The inputs of the
FLL 101 can be directly connected to the outputs of the decimal counters FLJ 161, FLJ 201,

FLJ 241, FLJ 381, FLJ 401, FLJ 421.
The connections are A with Q,, B with Qg, C with Q¢, and D with Qp.

Binary information between 10 and 15 is suppressed. Thus an automatic zero-blanking can be

realized.

In addition the following maximum ratings apply:

Maximum ratings

Output current
Output voltage

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
L-output voltage

Output voltage, T, blocked,
input information 0 to 9
Output current, Ty blocked

Output current, T blocked
Input information 10 to 15
H-input current at A

H-input current, at B,
CorD

L-input current, at A
L-input current, at B,
CorD

Supply current

Logical data

Input load factor at A
Input load factor at B,
CorD

206

Fy
Fi

I .
et [men [
0 20 |mA
} Ta blocked i 9 ’ 20 |m
test condition II?nYn‘llfrB ‘ typ. ll:rpn?te/rk unit
475 | 5.0 5.25 |V
Vs=4.75V 2.0 Vi
V=475V 08 |v
Vs=4.75V 25 |v
Vq|_=7 mA
Vs=5.26V 60 v
IQ=O.5 mA
Vs=5.25V 50 uA
Vqo=55V
Vs=56.25V 10 uA
VQ=30 \'
Viu=2.4V 40 uA
e D |
IH= 4. - “
vi=65Vv |Vs=85V 0 |wA
V, =04V 16 |ma
V=04V 3.2 [mA
Vs=5.25V 16 25 mA
1
2




FLL 101

Pin configuration

il

8015646732

| IC

Truth table

o

3 |orcNmtwor®O 111111
3

°

< AT JT OTXT JJIT OT O T 0T
m AdAJIT T O IT 00T T 00T T
a
=}
20 | 404U ITIT O JOTIIT
1
3]
mQ dd I JIJ I IJTITTITITIITT

1) The output indicated is conducting. All other output transistors are blocked.
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FLL111 - 7445
FLLT111 T - 74145
FLL115 - gsass
FLL115 T - sa1a5

order numbers

FLL111: Q67000-L9
FLL111T: Q67000-L8
FLL115: Q67000-L46

FLL 115T: Q67000-L45

BCD-Decimal-Decoder-Driver with Open Collector Outputs

FLL 111/115: BCD-decimal-decoder and driver with open collecter outputs with 30 V/80 mA.
FLL111T/115T: BCD-decimal-decoder and driver with open collector cutputs with 15 V/80 mA.
The FLL111/115, FLL111 T/115 T decode 4-bit binary coded decimal numbers.

The driver stages have open collector outputs with high breakdown voltages for high load currents.
Wired-AND-connections are possible with the open collector outputs.

Applications: core-memory address-driver, lamp and relais driver, line driver.

In addition the following maximum ratings apply:

Maximum ratings

Output voltage FLL111/115
FLL111T/115T

Output current

Output current

Electrical characteristics
temperature ranges 1 and 5

Supply voltage Vs
H-input voltage Vin
L-input voltage Vo
L-output voltage VaL
Qutput voltage Va
(FLL111/115)
Output voltage Va
(FLL111 T/1156T)
H-input current, each input I,y
I,
L-input- current, each input —I;,
Supply current Ig

Delay times, Vs=5V, T,=25 °C

Propagation delay toLn
tonL

Logical data

Input load factor F,

208

| .
lower, | ueeer | uni
Va 0 30 \
Va Tq blocked 0 15 \
Iy 0 1 mA
Iy To conducting (o] 80 mA
test condition ::m,’:rg l typ. ( ﬁﬁ,?f;\ ' unit
4.75 5.0 5.25 |V
ly= 2.0 \Y
g V=475V 08 |v
I, =80 mA _ 0.5 09 |V
Io.=20 mA ' Vs=4.75V 04 |V
Vs=b5.25V,I,=250 pA | 30 \Y
To blocked
Vs=5.25V,I4=250 pA | 15 \"
Tq blocked
Viy=24V _ 40 pA
V=55V l Vs=5.25V 1 |mA
Vs=5.25 V, V,L=O.4 \' 1.6 mA
Vs=5.25V 43 70 mA
1o = - 50 ns
ICL_15 pF, RL“1OOQ ‘ ’ I 50 Ins
| [ I



FLL 111

-FLL 115

FLL111 T

FLL1156T

Pin configuration

top view

0123456788

L

T

Truth table

decimal outputs

OIIIIITIIIJITIIIIX
OIIIXITIXIIITITJIITIIIII
NIIIIIITIIXZTOIIIIIIITIT
OITITIIIT UIIIIIIIIT
OLITTIIT A IIIIIIIIII
< IITITJIITIIIIIIIIIT
MIITIAJOTIIIIIIIIIIII
NITJIXIIIIIIIIIIIIX
~IJIITIIITIITIIIIIIIT
OJIIIXTIIIIIIIIIITIT

BCD-

inputs

AT AT AT O XT JT JT 0T T
NI T JIT T J AT T 03I
OQdJJ A ITIITIT g0 JJIT T
0 Jddddd AT ITITIIITITITT
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FLL121 - 7446
FLL121 T - 7447
FLL121 U - 7346
FLL121V - 7aa7a

order numbers

FLL121: Q67000-L10
FLL121T: Q67000-L11
FLL121U: Q67000-L51
FLL121V: Q67000-L63

FLL 121: BCD-7-segment-decoder and driver with open collector output with 30 V/20 mA
FLL 121T: BCD-7-segment-decoder and driver with open collector output with 15 V/20 mA
FLL121U: BCD-7-segment-decoder and driver with open collector output with 30 V/40 mA
FLL 121V: BCD-7-segment-decoder and driver with open collector output with 15 V/40 mA

The FLL 121, T, U, V transform BCD-words with 4 bits present at the inputs A, B, C, D into the
7-segment-code. Control functions are provided by means of three auxiliary inputs (BI, RBI, LT).
An L-signal at the ripple-blanking-input RBI suppresses the O-signal at the outputs. When the
blanking-input Bl is supplied with an L-signal, all outputs assume an H-state. The ripple-blanking-
output RBQ (internally connected with Bl) provides an automatic O-suppression over several
decades. An L-signal at the lamp-test-input LT forces all segment outputs into L-state.

In addition the following maximum ratings apply:

Maximum ratings

Output voltage at

outputs a through g (FLL 121, U)
outputs a through g (FLL121,T)
Output current

Output current at

outputs a through g (FLL 121, T)

outputs a through g (FLL 121, U) I4,

Electrical characteristics
temperature range 1

Supply voltage Vs
H-input voltage Viu
L-input voltage Vi

L-output voltage at
outputsathroughg (FLL121,T) Vg,
outputs athroughg (FLL121,U) Vg,
L-output voltage at aL
output BI/RBQ

Output voltage at

outputs a throughg (FLL121,U)Vq
outputsathroughg (FLL121,T)Vq

H-output voltage at Van
output BI/RBQ

L-input current at

input BI/RBQ =I,.
remaining inputs -
H-input current, each input I,

except BI/RBQ I,

Short circuit output current —Ig
at BI/RBQ
Supply current Ig

210

I .
imit | e |limitA | unit
Vo 0 30 |v
Vo T blocked 0 15 |v
A 0 1 |mA
|
Io, } Ta conducting 8 28 mﬁ
condition test :mtera typ. ﬁ%?tek uni)
475 | 50 5.25 |V
ly. = 2.0 Vv
L vs=a75V 08 |y
Io =20 mA| ,, _ 027 | 04 |v
To, =40 mA‘ Vs=4.75V 027 | o4 |v
Ve=4.75V, Iq,=8 mA 0.3 04 |V
1o=250 pA l _ 30 v
Io=250 pA | Vs=5:25V| g Vv
Vs=4.75V, 2.4 37 v
—I0,=200 pA
V=04V | _5o5y 4.2 |mA
ViLTU4 1.0 mA
Vin=2.4V|., _ 40 |pA
V=55V |Vs=5:25V 1 |mA
Vs=5.25V 4 |mA
Vs=5.25V, 64 103 |mA
OUtpUtS open



FLL 121

FLL121 T
FLL121 U
FLL121V
outputs
Vg f g a b ¢ d e
B 15 14 13 12 1 10 9
R B N
il
l_'r“' | ] | | | Pin configuration
N e S S D D ) | top view
12 3 4 5 6 7 8
B C LT BVRBARBI D A O0g
inputs inputs
Delay times, Vs=5V, T,=25 °C
Propagation delay
from A to any output tpLH 100 ns
teuL - - 100 ns
from RBI to any output teLn C.=15pF, R,=280Q 100 ns
tpHL 100 ns
Logical data
Input load factor except F, 1
BI/RB@
Input load factor at BI/RBQ F, 2.6
Output load factor BI/RBQ Fq 5
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FLL 121

FLL121 T
FLL121 U
FLL121V

I Ilj :l‘l_ll'_"ll_

f| |b N L | |
g 01 2 3 45 67
el Ic I:Ill:l_____ll:l_
d - e
8 9 10N 2 B U

5

Segment Output
identification  patterns

Truth Table

function [ LT |RBl D | [ | B ] A | BI/RBQ | a l b ] c d | e ] f g
01) H H L L L L H L L L L L L H
1 H X L L L H H H L L H H H H
2 H X L L H L H L L H L L H L
3 H X L L H H H L L L L H H L
4 H X L H L L H H L L H H L L
5 H X L H L H H L H L L H L L
6 H X L H H L H H H L L L L L
7 H X L H H H H L L L H H H H
8 H X H L L L H L L L L L L L
9 H X H L L H H L L L H H L L
10 H X H L H L H H H H L L H L
1" H X H L H H H H H L L H H L
12 H X H H L L H H L H H H L L
13 H X H H L H H L H H L H L L
14 H X H H H L H H H H L L L L
15 H X H H H H H H H H H H H H
BI?) X X X X X X L H H H H H H H
RBI3) H L L L L L L H H H H H H H
LT4) L X X X X X H L L L L L L L

Notes;

X =H or L-signal

1) If O-indication is disired, RBI must be supplied with an H-signal.

2) An L-signal at Bl forces all segment outputs into H-state independent of the other input con-
ditions.

3) If an L-signal is supplied to RBl and A, B, C, D, H-signals result at all outputs and L-signal at
RBQ (zerocondition).

4) An L-signal at LT switches all outputs to L only if BI/RBQ is supplied with an H-signal regard-
less of the input condition at A, B, C, D, and RBI.
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FLL 121

FLL121 T
FLL121 U
FLL121V

Block diagram

o 4

outputs

D,

ST8T5

blanking input or

ripple blanking BI/RB0 o—
output

lamptest LT o—rp

ripple blarking Bl o—o
input
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FLL 131 — 49700 order numbers

FLL 131 T - 29700-s1 FLL131: Q67000-H236

FLL 1 35 FLL131T: Q67000-H668
— 49800 FLL135: Q67000-H314

FLL 135 T - 49800-st FLL135T: Q67000-L67

Dual AND-Powerdriver and Dual 2-Input NAND-Gate

Thedriver stages have open collector outputs with high breakdown voltages for high load currents:
FLL131/135: 30 V/400 mA
FLL131T/135T: 65V/400 mA

Applications: lamp and relais drivers, line drivers.

To avoid output spikes, line reflexions, and cross talk, the output transition times can be length-
ened by means of a capacitor between the Q-output and the N-input. The N-terminals may not
be used as control inputs or outputs.

In addition the following maximum ratings apply:

Maximum ratings lower limit B upper limit A | unit
Output voltage at pins 7 and 10
FLL131/135 Va 0 30 \Y
FLL131T/135T Va 0 65 \"
DC-current at pins 7 and 10
one output (note 1) Iy 0 400 mA
both outputs simultaneously Iq 0 160 mA
Pulsed current at pins 7 and 10
one output (note 2) Iq 0 400 mA
both outputs simultaneously I, depends on power consumption per
package
Power consumption per package 7,=70°C P 650 mW
T,=85°C P 500 mW
Switching frequency f 1 MHz

1) Vara=0.4V not guaranteed
2) fmax=500 kHz, ty 4 and try, =< 50 ns, Vq2=0.4 V not guaranteed
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FLL 131
FLL 135
FLL131T
FLL135T
VS‘ N
® 15 14 13 12 1 10 9
| s O s O s N s N s 1 s 0 s Y e |
]
\ Pin configuration
CJLC JLC T JC JC T T top view
T 2 3 4 5 6 71 8
A B Q A B N Q0 0
i isti . I .
tE(;;?)te::ic:S::?aanr;:st?rzas:(;cg test condition ]mf rB typ. ;:rpn‘,)‘e ,'A unit
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Viu — 2.0 \
L-input voltage Vie } Vs=4.75V 0.8 |V
H-output voltage at Vau Vs=4.75V, V=08V 24 3.3 \'
outputs 3 and 13 —Io=400 pA
L-output voltage at VaL Vs=4.75V, V,\y=2.0V 0.22 04 |V
outputs 3 and 13 Iq =16 mA
L-output voltage at VaL I5 =160 mA|Vs=4.75V 04 |V
outputs 7 and 9 Var I3, =400mA |V, =0.8V 0.4 08 |V
H-output current at Iay Vs=4.75V, V\y=2.0V 500 vA
outputs 7 and 9 Vaou=30V
L-input current, each input —I; Vs=5.25V, vV, =04V 1.6 |mA
H-input current, each input I, Viy=2.4V - 40 wA
1, v,=55v |Vs=525V 1 |mA
H-supply current Isy Vs=5.25V, V\3,=5.0V 24 mA
L-supply current Isy Vs=b.25V, V, =0V 85 mA
Logical data
Input load factor F, 1
Output load factor at
outputs 3 and 13 Fa 10
Logic: outputs 3 and 13 Q=AB
outputs 7 and 9 Q=AB
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FLL 141 _ 29701
FLL 145 _ asso01

Order numbers

FLL141: Q67000-H331
FLL145: Q67000-H415

Quadruple Powerdriver for 30 V/80 mA

Thedriver stages have open coliector outputs with high breakdown voltages for high load currents:

30 V/80 mA.
Applications: lamp and relais drivers, line drivers.

To avoid output spikes, line reflexions, and cross talk, the output transition times can be length-
ened by means of a capacitor between the Q-output and the N-input. The N-terminals may not

be used as control inputs or outputs.

In order to increase the maximum output current, a resistor Rg = 2.7 kQ can be connected to the

N-input and the supply voltage V.
In addition the following maximum ratings apply:

Maximum ratings

Cutput voltage Va
DC current
one output at Rg=co Iq
(note1) Rg=2.7KkQ I,
all putputs simultaneously Ia
Pulsed current
one output (note 2) Iq
all outputs simultaneously I,
Power consumption per package
To=70 °C P
T,=85 °C P
Switching frequency f

1) Vo1a=0.4 V not guaranteed

lower limit B

upper limit A | unit

[e NN

o

30 Y
130 mA
200 mA

80 mA
130 mA

depends on power consumption per

package

650 mW
500 mwW
1 MHz

2) fmax =B00 kHZ, t; 4 and iy . =50 ns, Vqa=0.4 V not guaranteed.
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FLL 141

FLL 145
Vs N N
% 15 14 13 12 1 10 9
A rarrC a1 10101
i l i
r{}ﬁ_‘ [‘j*g Pin configuration
C L I JCJC JC T T T top view
T2 3 4 5 6 1 8
A a N N 0g
Electical characteristics test condition lower typ. ’ upper l unit
temperature ranges 1 and 5 limit B fimit
Supply voltage Vg 4.75 5.0 5.25 |V
H-input voltage Vin 1y 2.0 \Y%
L-input voltage Vie S Vs=4.75V 0.8 |V
L-output voltage at Vo V¢=4.75V, V=20V 03 |V
N-node Iq =2 mA
L-output voitage at
Q-outputs  Rg=oo Var Iq . =80mA V=475V 0.3 04 |V
Rp=2.7 kQ Var I =130mA |V, =0.8V 0.5 07 |V
L-input current, each input —I,_ Vs=b6.25V, V, =04V 0.18 | mA
H-input current, each input Iy Viu=2.4V| V=525V 10 pA
I, V,=5.5V s 100 A
H-output current, each Ioy Vs=4.75V, V|y,=2.0V, 500 vA
output Vau=30V
H-supply current Igy Vs=5.25V, V,;=5.0V 3 mA
L-supply current Ig Vs=5.25V, V; =0V 60 mA
Logical data
Input load factor F | | 0.25 |
Logic Q=
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FLQ 101 - 7489

order numbers
FLQ101: Q67000-Q11

64-Bit RAM (Randum Access Memory)

The FLQ 101 is a fast scratch pad memory with a capacity of 16 4-bit-words.
Wirite-operation: Information present at the data inputs D4, D,, D3, Dy, is written into the desired
word location by means of the address-input A, B, C, D, while the enable inputs E,; and E, are
supplied with an L-level. The state of the read outputs Q;, Q,, Qz, Q4 will be complementary
to the input information.

Read-operation: Read-out is non-destructive if the write enable input Ey is supplied with an
H-signal. The word location is selected by means of the address-inputs. The Memory enable
input Ey must be at L-level during read-operation.

Access time is 33 ns typically.

Wired-AND-connections of the open collector outputs permit an expansion up to 4096 words of
n bits without additional circuit elements.

Electrical characteristics - lower upper

temperature range 1 test condition limit B typ. limit A unit
Supply voltage Vs 4.75 5.0 5.26 |V
H-input voltage Vi _ 2.0 \
L-input voltage Vi, } Vs=4.75V 08 |V
L-output voltage VaL Vs=4.75V, I =16 mA 0.45 |V
H-output current,
each output Iy Vs=4.75V, Vqu=5.5V 20 wA
Input current, each input V, Vs=56.25V, V,=5.5V 1 mA
H-input current, each input I, Vs=5.25V, V\y=2.4V 40 wA
L-input current, each input —I;; Vs=5.25V, V, =04V 1.6 |mA
Supply current Ig Vs=5.25V, note 1 75 105 mA
Output capacitance Ca Vs=bV, Vo=24V, 4 pF
f=1 MHz
Delay times, Vs=5V, T,=25°C
Write enable pulse duration ty 40 ns
Setup time
at Dy, Dy, D3, Dy ts 40 ns
Hold time at D,, Do, D3, D, ty 5 ns
Setup time at A, B, C, D ts 0 ns
Hold time at A, B, C, D ty 5 ns
Write recovery time ton (initial state Q=H) 39 70 ns
tL (initial state Q=L) 48 70 ns
Propagation delay
from Ey to Q toLn ] R 1=300Q 26 50 ns
teye | (between Q and Vg) 33 50 ns
RLZ—GOO Q
fromA,B,C,DtoQ tpLu (between Q and Og) 30 60 ns
tpHL CL=30 pF 35 60 ns

1) Is is measured at Ey, = L and all other inputs at H.
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FLQ 101

® 15 14 13 12 1N 10 9
TITTTITT]
J
r [ l | ] | | Pin configuration
S S S i S ) S S— - top view
1t 2 3 4 5 6 1 8
A By Ey Dy Qy D, Qy O
Truth table
memory I write memory
enable operation output state
mode
Ew |  Ew
L L write complement of data inputs
L H read complement of selected word
H L inhibit complement of data inputs
H H inhibit Q=H
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FLQ 101

Block diagram

memory -
enable

adress

inputs

IR ﬂ
CRCRERY!

write enable

data inputs
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]

internal
biasing for
flipflops
and sense
lines

Eamne

lo—eon

Fle | O OO D]
Y | RO D]

o
Dy o

Y
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read outputs
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‘ order numbers FLQ 11 1- 7481 A

FLQ111: Q67000-J27 FLO 121 - 748sa
FLQ121: Q67000-J163

16-Bit RAM (Randum Access Memory)

The FLQ 111 is a fast scratch pad memory with direct access. Read-out is non-destructive.
The FLQ 121 has 2 additional write inputs Wy, and W ..

Electrical characteristics lower upper

temperature range 1 test condition limit B typ. limit A unit
Supply voltage Vs 4,75 5.0 5.25 |V
H-input voltage Vin Vs=4.75V,Vq, =04V 2.0 Vv
at XorY Io =40 mA
H-input voltage Viu Vs=4.75V,Vq =04V 2.0 \Y,
at Wy or W, I5 =40 mA
L-input voltage ViL Vs=4.75V, Vq, =04V 08 |V
at X or Y, write inhibit I5, =40 mA
L-input voltage ViL Vs=4.75V,Vqu=5.5V 1.0 |V
at X or Y, read inhibit I =250 pA
L-input voltage Vi Vs=4.75V,Vq,=0.4V 08 |V
at Wy or Wy, write inhibit I =40 mA
H-output voltage Vau Vs=4.75V 5.5 \Y
Iny=250 pA
L-output voltage VaL Vs=4.75V,Iq =40 mA 04 |V
L-input current I, Vs=5.26V,V, =04V 1.6 |mA
each Wy or W
L-input current -I,. Vs=5.256V, V, =04V 1 mA
at any X or Y inputs
H-input current Iy Vs=5.25V,V =24V 40 wA
each Wy or W__ input Vs=56.25V,Vy=5.5V 1.0 [mA
H-input current Iy Vs=56.26V, V=45V 400 wA
each X or Y input Vs=5.25V, V=55V 3.0 |mA
Supply current Ig Vs=5.25V 45 65 mA
Delay times, Vg=5V, T,=25 °C
Write-read-recovery time T, C. =30 pF 30 ns
X;—Y, location adressed
Propagation delay from teHL C . =30 pF 12 20 ns
XY to Q or Q. X;—Y, location addresssed
teLH CL=3O pF 12 19 ns
X;—Y, location addressed
tory C_ =30 pF 11 19 ns

X; through X, and Y,
location addressed
tonL C. =30 pF 13 20 ns
X4 through X, and Y,
location addressed
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FLQ 111
FLQ 121

FLQ 111 : FLQ 121
X4 Wy o Qy Q05 W Y4 Wit Whz Qo QL 05 Wy Wi Y4
o1 17 nm v 9 8 B 15 14 13 12 1N 10 9
[ ]
0 e s e il e s e o ol
1 2 3 4 5 & 71 T 2 3 4 5 6 71 8
Xz X, X Vg Y, Y, Y3 X X3 X Xg Vs Yp Y2 V3

Pin configurations, top view

Block diagram FLQ 111 and FLQ 121
writeH writel
Wig Wy W Wy

e — et 1 —

Xy Y1 X, Y2 X, Y3 X, Yy
H L L H H L L H
|
H L L H H L L H
X3 N X3 Yo X3 Y3 X3 Y-
X301 ] I Tt
X207 —% 1 —% 1 —4% 1 —+¢ |7 ]
X2 N X2 Y2 X2 Y3 [ |X2 Y4
H oL L H H L L H
H L L H H oL L H
N Cb
X1 ¥ X1 Y2 X1 Y3 X1 Vi
X; 0— ] e | T l L | T—o
o o o ] o
¥1 Y2 Y3 Yi 0y QO

readH readl

Note: 1) inputs Wy, and W, FLQ 121 only
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order numbers FLQ 131 - 74170
FLQ131: Q67000-Q6

16-Bit-RAM, 4 words of 4 bits

The FLQ 131 is a fast scratch pad memory for simultaneous read/write-operation. Recovery times
are thus eliminated.

Information present at the data inputs D4, D, D3, D, is writen into the word location by means
of the write inputs W, and Wy while the write enable input Eyy is supplied with an L-signal. Write
time is 45 ns typically.

The outputs Q,, Q,, Qa, Q, supply the desired word information addressed by the read inputs R,
and Rp while the read enable input Ej is supplied with an L-signal. Read-out is non-destructive.
Read time is 35 ns typically.

Memory expansion is possible by means of wired-AND-connections of the open collector outputs.

i isti . lower upper .
S;‘;g::ﬂ::l::;:ecﬁensncs test condition limitB | typ- IirFrJl‘i)t A | unit
Supply voltage Vs 4.75 5.25 |V
H-input voltage Viu _ 2.0 \%
L-input voltage Vi } Vs=475V 0.8 |v
L-output voltage VaL Vs=4.75V,I5, =16 mA 04 |V
H-output current, Ioy Vs=4.75V,Vqu=5.5V | - 30 wA
each output
Input current, each input I, Vs=56.25V,V,=5.5V 1 mA
H-input current, eachinput I,y Vs=5.25V,V =24V 40 wA
L-input current, each input —I; Vs=56.256V,V, =04V 1.6 |mA
Supply current Ig V¢=5.25V 127 140 mA

duty cycle 1:1

Delay times, V=5V, T,=25 °C

Write and read enable

pulse duration tw, r 25 ns
Setup time

atD1, D2, D3, D4 ts 10 ns

atW,, Wg ts 15 ns

atRa, Rg ts 5 ns

HoldtimeatD,,D,, D3, Ds ty 0 ‘Ins

atW,, Wg ty 5 ns

i at RA' Rg Tty 5 ns

Write recovery time t. 25 ns

Propagation delay teLH _ _ 20 15 ns

from Eg to Q tont } RL=4000, €, =15 pF 20 30 |ns
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FLO 131

Block diagram word 1 word 2 word 3 word 4

1

D]O-—‘D

=
)
Ea)

data inputs

wﬁ XL

-
- =
SIRIEANNES

1

;i
=4l

A Rg R &
write adress inputs adress inputs  read
enable  write read enable
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FLQ 131

Vs . D1 Wy Wy Ey Bp 0y 0
% 15 14 13 12 1 10 9
TTTTTT Tj‘
]
LT T ] [ [ Pin configuration
CILCJC JC T T T 7 top view
12 3 4 5 6 71 8
D, Dy D, Rg Ry 0, 03 O
Truth table

Write function

adress enable word

Ws W, Ew 1 2 3 4

L L L Q=D Qn O-n Qn

L H L Q, Q=D Q, Q,

H L L Q, Q, Q=D Q,

H H L Q, Q, Q, Q=D
X X H Q, Q, Q, Q,

Read function

adress enable data outputs

Rs Ra Eq Q, Q, Qs Q4
LoL L W1B1 W1iB2 W1B3 W1B4
L H L W2B1 W2B2 2B3 W2B4
H L L W3B1 W3B2 W3B3 W3B4
H H L W4B1 WA4B2 W4B3 W4B4
X X H H H H H
X=H or L-signal

Q=D = Information at D is writen into word location
Q, = Memory content remains unchanged

W1B1 =bit 1 of word 1 is present at Q-output
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FLY 101 - 7460 order numbers

FLY 105 - 8460 FLY101:  Q67000-Y1
FLY105: Q67000-Y18

Dual 4-Input Expander for FLH 151, FLH 171, FLH 511, FLH 155, FLH 175,
and FLH 515

Electrical characteristics

temperature ranges 1 and 5, . test lower upper .
if not indicated otherwise test condition cot. | limitB | P | limtA | unt
Supply voltage Vs 475 | 5.0 5.25 |V
H-input voltage Viu Vs=4.75V 17 2.0 \
L-input voltage ViL Vs=4.75V 18 0.8 |V
Output voltage Vn Vs=4.75V 17 04 |V
To conducting Viu=2V, V=1V

R.=1.1kQ, T,=0 °C
H-input current, Iy Viu=24V|Vs 19 40 pA
each input I, V=565V |=5.25V 19 1 mA -
L-input current, -I,, |Vs=b.25V 18 1.6 |mA
each input V,.=0.4V
Output current, ~Iy Vs=4.75V 20 0.43 mA
each gate, To conducting Vig=2V, V=1V
Output current Iy Vs=4.75V 18 270 A
each gate, Tq blocked V=08V

V=45V, R .=1.2kQ

To=0 °C
Supply current I Vs=5.26V 21 1.2 2.5 |mA
Ta conducting V=5V

Vn2=0.85V
Supply current Ig Vs=56.25V 21 2 4 mA
Tq blocked V=0V, Vy,=0.85V

Delay times, in connection with FLH 151, 165, 171, 175, 511, 515, Vs=5V, T,=25 °C

Propagation delay toue Y = _ ‘ 23 ’ [ 10| 20 ’ns
toy JC1=15PF Fo=10 15| 30 |ns

Logical data

Input load factor F, | ] | | [ 1 ]

Logic exp. = ABCD

Note: Up to 4 expanders FLY 101/105 can be connected to the expander nodes N, and N
of the gates FLH 1

51/155, FLH 171/175, and FLH 511/515.
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FLY 101
'FLY 105

N1 N2
14 13 12 1 10 9 8
il

OVS
Lk
N1
A Ta
B
C
D N2

Pin configuration
top view

Schematic
(each gate)
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FLY 111 - 74150
FLY 115 - sa150

order numbers

FLY111: Q67000-Y31
FLY 1156:  Q67000-Y46

Data Selector/Multiplexer, 4 Bits

The FLY 111/115 have 16 data inputs E, through E;5. The desired data input is selected by means
of the binary data-select-inputs A, B, C, D. The information present at the data input (H- or
L-signal) is transferred to the Q-output in complementary form. An H-level at the strobe input
switches the output to Q=H independent of any other input condition.

Application: serial data transmissions in connection with the demultiplexers FLY 141/145.

i isti i I .,
Gomperatars ranges 1 and-5 lowet e, [ SRR i
Supply voltage Vs 4.75 5.0 5.25 |V
H-input voltage Viu - 2.0 \
L-input voltage Vi } Vs=4.75V 08 |V
H-output voltage Van Vs=4.75V 24 \

—I,4=800 pA
L-output voltage VaL Vs=4.75V,I5 =16 mA 04 |V
Input current, each input I, Vs=5.25V,V,=55V 1 mA
H-input current, each input Iy Vs=5.25V, V=24V 40 pA
L-input current, each input —I,_ Vs=5.25V,V, =04V 1.6 |mA
Short circuit output current —Ig Vs=5.25V, Vo, =0V 18 57 mA
Supply current Ig Vs=56.25V,V,=45V 40 68 mA
Delav timeg. V.=V 7.=258°C F_.=10
Delay times, V;=58V, 7,=25 °C, F;=10
Propagation delay _ |
from A, B, C, Dto Q truL 20 30 ns
o 35 52 |ns
from A, B,C, Dto Q truL 22 33 ns
_ thLn 23 35 ns
from strobe to Q I3 _ _ 19 30 ns
toin R =400 Q, C =30 pF 35 52 ns
from strobe to Q tonL 21 30 ns
tpLH 15.5 24 ns
from £, through Eq5to Q  tpy, 8.5 14 ns
toLn 13 20 ns
Logical data
Output load factor H-signal Fqy 20
L-signal Fqp 10
Input load factor, F, 1
each input
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FLY 111
FLY 115

Block diagram

Strobe o D data inputs data select inputs
——N——
Eg - % B By Eg Ep Ep Eg Ey Es A B G
‘-) 24 23 22 21 20 19 B 17 16 15 1% 13
e T e s e s e e e s s s Y s |
£, o | lllllf[ll_'
£, o | 0
Eac ] \__II_H_‘.JL[_J\_i_JLLHvl_II_[_II_‘JL.LIL_._H__J
1 1 2 3 4 5 6 7 8 9 0 N 12
E E E E E E E Ep Strobe Q D 0
o ; 7 B Es B 3 8 &g S
| data inputs data select
input
EE o- {
| Pin configuration
£5 o : top view
n E7 | =
3 el
c c output Q.
2| ° =|
_g —1 —
Eg o ,
=
By © |
==
En o |
n ,
E12 © 1
==
E13 o ﬁ
=/
By © J:)
=
r—1/
oo DD

data select inputs
(se)

N v e— 226



Q

e s e s [ N [t N [t S s N e N [ S (e U [ s s s s S (s i [ s s O e s |

E2 E3 E4 ES ES E7 EB EQ E10E11 E12E13E14E15

Eo E

XXX XXXHKXKXXXXKXXKXXXKXXXKXXXXXXXXXXXXXXXJI
XXEXXXXAHXXXXXXXKXHKXXXXKXXKXXXXXXXXXXXXII XX
XEXXXXXKXHKXXXXXKXXXXXXKXXXXXXXXXX AT XXXX
XXEXXXXXXKXHKXHXXEXXXXXXXXXXXXXXXIIX XXX XX
XXXXXXXXXXXXXXXXXXXXXXXLHXXXXXXXX
MXEXXXXHXXXKXXXXXXXXXXXXXXIIXX XXX XXX XX
XXX XXXXXXXXXXXXXXXXAIXXX XXX XX XX XX
XXX XXXHKXXXXXXXXXAIXXXXXX XXX XXX XX
XEXXXXXKXXHKXXXXKXXXAIDIXXKXXXXXEXXXXX XX XX XX

XXX XXKXHKXKXXXXXAIXXXXXXXXXXXXXXXXXX .

XXXXXXXXXXXLHXXXXXXXXXXXXXXXXXXXX
XX XXX XX XX AT XX XXX XXX XXX XXX XXX XXX XX
XXXXXXXAIXXXXXXXXXXXXXXXXXXX XX XXX
XXXXXLHXXXXXXXXXXXXXXXXXXXXXXXXXX
XXX AIXXXXXXXXXXXXXXXXXXXXXXX XXX XX
XaDXXXXXXXXXXXXKXXXXXXXXXXXXXXXXX XX

Tdddddaddddddd dJdddddd g dd a1 d 0004

FLY 111
FLY 115

DCBA | Strobe

Truth table

Xdad I T I T XL I T J T T XX 00X T a0 T
Xdd AU I T T T 4TI T 0 JJ T XTI TT 01 JJXT T T T
XA I I I I I T I T 44 ddJJJJTTIITITIITT
XA J A JJJ T T T T T T I T T TITIIIIIT

H or L-signal
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Order numbers

FLY 121:
FLY 125:

Q67000-Y30
Q67000-Y29

FLY 121 - 74151
FLY 125 - sa151

Data Selector/Multiplexer, 8 Bits

The FLY 121/125 have 8 data inputs E, through E,. The desired data input is selected by means
of the binary data-select-inputs A, B, C. The information present at the data input (H or L-signal)
is transferred to the Q-output in complementary form. An H-level at the strobe input switches the
output to Q=H independent of any other input condition.
Application: serial data transmissions in connection with the demultiplexers FLY 141/145,
FLY 151/155, and FLY 161/165.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
H-output voltage

L-output voltage

Input current, each input
H-input current,

each input

L-input current,

each input

Short circuit output current,

each output
Supply current

Vs

Vin
Vie
Vau

VQL
I,
IIH

_IIL
_IQ
Is

Delay times, Vs=5V, To=25 °C, Fq=10

Propagation delay
from A, B, Cto Q

from A, B, Cto Q

from strobe to Q

from strobe to Q

from E, through E; to Q

from Eg through E; to Q

Logical data

Output load factor H-signal
L-signal

Input load factor,
each input

teyL
tpLn
tpuL
tpLu
tpHL
tpLu
tpHL
tpLy
tpuL
ToLu
tpuL
tpLy

FQH
FOL

test condition ;?n:‘:f E typ. ;‘,',F#,)f ;\ unit
4.75 5.0 5.25 |V
_ 2.0 \'

} ve=a75V 08 |v
Vs=4.75V, 2.4 Y
—I,4=800 pA
Vs=4.75V,I5 =16 mA 04 |V
Vs=5.26V, V,=5,5V 1 mA
VS=5.25 V, le=2.4 \) 40 [.LA
Vs=56.25V, V, =04V 16 |mA
Vs=b5.25V, Vo=0V 18 55 mA
V¢=5.25V, V=45V 29 48 mA

|

20 30 ns
35 52 ns
22 33 ns
23 35 ns
19 30 ns
R.=400 Q, C,=30 pF 3 2 s
15.5 24 ns
16 24 ns
19 29 ns
8.6 14 ns
13 20 ns

20

10

1
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FLY 121
FLY 125

data inputs data select inputs
Vs "E, £y E E7 A B C
® 15 14 13 12 11 10 9
-
—
[ } T ‘ | [ ‘ Pin configuration
C IO T JCJC T T I top view
1 2 3 4 5 6 1 8
Ej E; £y Eg Q Q  Strobe 0y
data inputs outputs
Block diagram
Strobe o D
Ep o
=5
£, o —
1 I
=)
£, o ]
0
L lE, o
3 |73 | L outputs
c |
£ It
RN |
=
E. o
5 [
Eg o i )_
P
E7(‘r |
- ]
S
g /A
S
<
5B o—{rg:#
o
s §
C
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FLY 121
FLY 125

A LT AT T T AT X T T

ITUIXIaIXI T JdJT T a0 aT 4

E, E, E, E, Es Es E,

Eo

XXXXXXXXXXXXXXX AT

XXEXXXXKXXXXXXXX AT XX

XXX XXXXXXXIIXXXX

XXEXXXXXXX AL XXXXXX

XXXXXXXAIXXXXXXXX

XXEXXXXAIXXXXXXXXXX

XXX AIXXXXXXXXX XXX

XA XXXXXXXXXXXXXX

Strobe

INAdddddddd dddd 004

A

Truth table

Xdd T T AT T AT T 44T

Xdedd T TITT 44T TTT

XXeded d ddJJAOTITITITIITIITITI
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FLY 131 - 74153 order numbers

FLY 135 - sa153 FLY131: Q67000-Y54
FLY 135: Q67000-Y58

Dual Data Selector/MuItipIexer, 4 Bits

The FLY 131/135 have 4 data inputs each 1C, through 1C5; and 2C, through 2Cj. The desired
data inputs are selected by the common data-select-inputs A, B. An H-signal at the strobe inputs
switches the outputs 1Q and 2Q to H independent of any other input condition.

Application: serial data transmission in connection with the demultiplexers FLY 151/155 and
FLY 161/165.

. o - ) )

I L L

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Vin - 2.0 \'

L-input voltage ViL } Vs=4.75V 08 |V

H-output voltage Vau Vs=475V, - 24 3.1 \

—I,4=800 pA

L-output voltage VoL Vs=4.75V,I5.=16 mA 0.2 04 |V

Input current, each input I, Vs=5.25V, V=55V 1 mA

H-input current, each input I, Vs=5.25V, V\y=2.4V 40 rA

L-input current, each input -I;_ Vs=5.25V, V, =04V 1.6 |mA

Short circuit output current, —Ig Is=5.25V 18 57 mA

each output

Supply current Ig Vs=5.25V, V=0V 36 60 mA

Delay times, V=5V, T,=25 °C, Fa=10

Propagation delay

from Co, C4, C3, C3 to Q  tpry 12 18 ns
tPHL 15 23 ns

fromAand Bto Q teLn - _ 22 34 ns
tom, R =400 Q, C_ =30 pF 59 34 ns

from G to Q toLn 19 30 ns
topL 15 23 ns

Logical data

Output load factor H-signal Fqoy 20

L-signal Fq, 10
Input load factor F 1
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FLY 131

FLY 135
Vs 26 A 203 20 207 2Cp 20
% 15 14 13 12 1 10 9
TTITITT ‘Tj
il
‘ } \ ‘ | l Pin configuration
S S S D ) IS S i S_— top view
1 2 3 4 5 6 1 8
1G B 163 1C; 1¢; 16 18 O
Block diagram
output output
10 20
a - s
=
[} o [} l J) aL 1 o
61 16, 1, 13 B A 25 20y 20, 20326
N I IR S N Y B
Strobe 4ot inputs se?eultecclt inputs data inputs OtTODe
Truth table
data-select data inputs strobe output
inputs
B A Co C, C, C, G - Q
X X X X X X H L
L L L X X X L L
L L H X X X L H
L H X L X X L L
L H X H X X L H
H L X X L X L L
H L X X H X L H
H H X X X L L L
H H X X X H L H
H or L-signal

X =
A and B are joint inputs.

235




FLY 141 - 74154
FLY 145 - sa154

order numbers

FLY 141: Q67000-Y45
FLY 145: Q67000-Y51

Binary Decoder/Demultiplexer, 4 Bits

The FLY 141/145 decode binary coded 4-bit-words into the decimal numbers O to 16. An H-signal
at G, or G, switches all outputs to Q=H independent of any other input condition.

Application: Decoder for the binary counters FLJ 181/185, FLJ 211/215, FLJ 251/255, FLJ 391/
395, FLJ 411/415, FLJ 431/435. Serial data transmission in connection with the multiplexer

FLY 111/115.

Electrical characteristics
temperature ranges 1 and 5

Supply voltage Vs

H-input voltage Viu
L-input voltage ViL
H-output voltage Vau
L-output voltage VaL

Input current, each input I,
H-input current, each input I,
L-input current, each input —I;,
Short circuit output current, —Ig
each output

Supply current Ig

Delay times, V=5V, T,=25 °C, Fq=10

Propagation delay from A, B, C tp 4

or D to the outputs teHL
Propagation delay from G, teLy
or G, to the outputs tpHL

Logical data
Output load factor H-signal Fqy

L-signal Fq
Input load factor, each input F,

236

test condition [lmfrB typ. IL:&??;\ unit
4.75 5.25 |V
Vs=4.75V 2 \Y
Vs=4.75V 08 |V
Vs=4.75V, V\y=2V, 2.4 Vv
V,.=0.8V, -Io4,=800p.A
VS=4'75 V, VlH=2 V, 0.4 \%
V,1=0.8V, I =16 mA
Vs=5.25V, V,=5.5V 1 mA
Vs=5.25,V,=24V 40 wA
Vs=5.25V, V=04V 1.6 |mA
Vs=5.25V 18 57 mA
Vs=5.25V 34 mA
24 36 ns
R.=400Q, C_=15 pF 22 A
18 27 ns
20
10
1



FLY 141
FLY 145

Pin configuration

top view

1

13

)

1

14

| -

12

outputs
13
15
1

2 3 4 5 6 7 8 9 1011 1213 1415

14
16

| —

15

17
l

1

18
I

Gy
0

IIIIIIITIIIIIIIJIIT
IITIIIITXTITIIIIIIIJIIIT
IITIIIIIIIIIIIXIOIIIIT
IIIIIIIIIITITTIJIIIIIT
ITZTIIIIIIIITXTOTLIIIIIIT
IIIIIIIIIIOLIIIIIIT
IIIIIIIIIJIIILIIIIIT
ITXITIIIIIZIJIIIIIIIIIT
ITIIIIIAOIXIIIIIIIIIIT
IIIIIIJTLTIXITIITIIIIT
ITLTIXIIIAOITIITIIIIITIIIT
ITIIITIOIITIIIIIIIIIIIT
IITOJOIIIITIIIIIIIIIT
ITOII IIIIIIIIIIIIIIT
IJIIIIIIIIIIIIIIIILT

S~ IITIIIITIITIIIIIIIIIT

19

l

G

Crrm
outputs

D
20

I

inputs
C
21

B
22

D C B A

A

AT JT AT O AT ST OT O XXX
AddITXT O AT T JJIT T JdIT T XXX
AddJ AT ITITT A0 1 JTITITIT XXX

AddJJ A J AT T TITITITITI XXX

‘23

S

| e I s s 5 s |

Vv
24

Truth table
G,G,

JUNS QN S (N R [ U [ S S [ [ S [P [ e s

DAl d A d DT
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H or L-signal
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FLY 141
FLY 145

Block diagram

strobe 16

26

A

=| 2

SPE

y- — b
0§

data inputs

RN
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order numbers FLY 1 51 — 74155

FLY151: Q67000-Y52 _

FLY 155: Q67000-Y59 FLY 155 - sa155
FLY161:  Q67000-Y55 FLY 161 - 74156

FLY 165: Q67000-Y60 FLY 165 - sa156

Dual Binary Decoder/Demultiplexer, 2 Bits

The FLY 151/155 have a push-pull output stage. The FLY 161/165 have open collector
outputs.

Applications:

Dual 2 bit binary decoder and 3 bit binary decoder.

Dual 2 bit demultiplexer in connection with the multiplexer FLY 131/135. 3 bit demultiplexer
in connection with the multiplexer FLY 121/125.

The functions and the required connections to achieve 3-bit-operation are shown in the truth
tables.

Electrical characteristics - lower upper :

temperature ranges 1 and 5 test condition limitB | YP- limitA | Ut

Supply voltage Vs 4.75 5.0 5.25 |V

H-input voltage Vi _ 2.0 \Y

L-input voltage Ve JVe=a.75V 08 |V

H-output voltage of Van Vs=4.75V, V,;,=2.0V 2.4 \

FLY 151/155 —I,4=800 pA

H-output current of Iny Vs=4.75V, V=20V 250 A

FLY 161/165, each output Vau=5.5V

L-output voltage VaL Vs=4.75V, V, =0.8V 04 |V

IQL=1 6 mA

Input current, each input I, V¢=5.25V, V=55V 1 mA

H-input current, each input Iy Vs=5.25V, V=24V 40 A

L-input current, each input —I_ Vs=5.25V, V, =04V 1.6 |mA

Short circuit output current —Ig Vs=5.25V 18 57 mA

of FLY 151/155, each output

Supply current Ig Vs=5.26V 25 40 mA

Delay times, V=5V, T,=25 °C, Fo=10

FLY 151/155

Propagation delay

fromA,B,2C,1G,2GtoQ tp 13 20 ns

at 2 logic levels tpuL 18 27 ns

from AorBto Q teLH _ _ 21 32 ns

at 3 logic levels tenL R.=400Q, C,=15 pF .

from 1C to Q teLH 16 24 ns
toHL 20 30 ns

FLY 161/165 '

Propagation delay

fromA, B,2C,1G,2GtoQ tp 15 23 ns

at 2 logic levels trHL 20 gg ns

from A or Bto Q teLn _ _ 23 ns

at 3 logic levels tog, [ FL=400Q,C=15pF 23 34 |ns

from Cto Q teLH 18 27 ns
TpHL J 22 33 ns
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FLY 151
FLY 155
FLY 161
FLY 165

Vg 2C 26 A 205 20, 20, 20
B 5 14 13 12 1 10 9

“TTTITTTIT
I ]

1] [ [ L | Pin configuration
S S s o o S S top view
1 2 3 4 5 6 7 8
it 16 B 10y W, 10, 1 O
outputs
Wg 18y 10, 103 200 207 20, 203

?LT
16 1C B A 2026 )

strobe data data select data select  data strobe  Block diagram

input input input input
Logical data upper

limit A

Output load factor H-signal  Fqay 20
at FLY 151/155
Output load factor FaL 10
Input load factor F, 1
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FLY 151 - 74155
FLY 155 _ ga1s5
FLY 161 - 74156
FLY 165 - sa156

Truth table: Dual 2 bit binary decoder/demultiplexer

daitr?psuetlsct strobe i::tl?t outputs strobe i:?)tl?t outputs
B A 1G 1C 1Q0 10, 10, 103 2G 2C 20, 2Q, 20, 2Q;
X X H X H H H H H X H H H H
L L L H L H H H L L L H H H
L H L H H L H H L L H L H H
H L L H H H L H L L H H L H
H H L H H H H L L L H H H L
X X X L H H H H X H H H H H
Truth table: 3-bit binary decoder/demultiplexer
. strobe or
data-select-inputs data-inputs outputs
CcY) B A G?) 2Q, 2Q; 20, 20; 1Q, 10; 1Q, 1Q3
X X X H H H H H H H H H
L L L L L H H H H H H H
L L H L H L H H H H H H
L H L L H H L H H H H H
L H H L H H H L H H H H
H L L L H H H H L H H H
H L H L H H H H H L H H
H H L L H H H H H H L H
H H H L H H H H H H H L
1) C=1C and 2C connected
2) G=1G and 2G connected

X=H- or L-singnal
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FL 100 - Series

Digital Integrated Circuits

Series FL 100, data sheets on request

Type
Order number

FLH 561 74184
Q67000-H619

FLH 565 84184
Q67000-H 592

FLH 571 74185A 6-Bit-Binary-BCD-Converter

Q67000-H605

FLH 575 84185
Q67000-H 622

Function

6-Bit-Binary-BCD-Converter

Pin configuration, top view

FLH 611 7422
Q67000-H625

FLH 615 8422
Q67000-H 626

Dual 4-Input NAND-Gate
with Open Collector Output

FLH 621 7427
Q67000-H586

FLH 625 8427
Q6700-H 589

242

Triple 3-Input NOR-Gate
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FL 100 - Series

Type Function
order number

FLH 631 7432 Quadruple 2-Input OR-Gate

Q67000-H 491

FLH 635 8432
Q67000-H 593

Pin configuration, top view

7
Os
FLH 641 49703 Delay Elements
Q67000-H 604 Vg A Qy Ay 0 1A B W
% 15 1% 13 12 11 10 9
FLH 645 49803 s s B s s B s s B s |

Q67000-H 632

FLJ 481 4932 Dual 8-Bit-Shiftregister
Q67000-J72

=11 A0E A0Q29
Ly 409 49004

Q67000-J 152
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Type

order number
FLJ 491 49702
Q67000-J 259

FLJ 495 49802
Q67000-J 151

Function Pin configuration, top view

Quadruple D-Flipflop with Common Reset

v O Dy R ¢ D, QO 0
BB 14 13 122 1N 10 9
 — O —

[ [ ]

il

T2 4 6 7 8
01 Q D. Q Q 0

N

FLJ 501 49704
Q67000-J 371

FLJ 505 49804
Q 67000-J 372

FLJ 511 49705
Q67000-J 373

FLJ 515 49805
Q67000-J 374

Dual Binary Counter for 50 MHz

1T, 10y g 20p 2R 20g 2

Dual Decimal Counter for 50 MHz 5 0B 14 B o2Z.on n s

LT’ [ T“TTI

FLJ 531 74174
Q67000-J349

FLJ 535 84174
Q67000-J 351
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FL 100 - Series

Type
Order number

FLJ 541 74175
Q67000-J379

FLJ 545 84175
Q67000-J 352

Function Pin configuration, top view

Quadruple-D-Flipflop with Common Reset

FLJ 551 74194
Q67000-J 350

FLJ 5655 84194
Q67000-J 353

Synchronous 4-Bit-Parallel Shiftregister,
Reversible

FLJ 561 74195
Q67000~-J 286

FLJ 565 84195
Q67000-J 384

Synchronous 4-Bit-Parallel Shiftregister
with J-K-Inputs
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FL 100 - Series

Type
order number

FLQ141 74200
Q67000-Q20

Function Pin configuration, top view

256-Bit-RAM with Vg C CgStrobe 9 8 0
Tristate Outputs LT T N T P

FLL151 74142
Q67000-L57

Vs G H data Eygy G F
B 15 14 13 12 N0

FLY 171 74157
Q67000-Y75

FLY 175 84157
Q67000-Y 71

246

Quadruple Data Selector/Multiplexer, 2 Bits




FL 100

Test circuits (gates)

test circuit 1

open

test circuit 3

-

test circuit 5

41l

test circuit 2

open

test circuit 4

9Vs
/)Is

open

test circuit 6
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test circuit 8

test circuit 7

test circuit 10

test circuit 9

c
@
=%
o

test circuit 12

test circuit 11
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test circuit 13 test circuit 14

test circuit 15 test circuit 16

94,5V

I °—g

test circuit 17 test circuit 18
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ks
i
Iy
open
test circuit 19
Vs
’s
VI open
N2

test circuit 21
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FL 100

Test circuit for delay times (gates)

24V input output Vg

o [} T

——1 circuit
. ] under test [

pulse
generator

BAY 63

BAY 63

test circuit 22

notes for test circuit 22

for FLH141: R=130Q, C, = 150 pF

with AND/OR gates one input of the AND gate not used is grounded
notes for test circuits 22 and 23

generator: t =t, < 5ns, t,=0.5 ps, f=1 MHz

C, includes probe and jig capacitance
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2.bv input output Vs

FLH 151

=

circuit under =
tes"_ I

pulse
generator

test circuit 23

Pulse diagram
for test circuits 22 and 23

\ Vel
input 15V
e — )
— v
_31‘20% a
output 15V
80%
Yao
— fPHL [— —| fPLH -«
o)t
>'TILH
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Test circuits (Flipflops)

45V s
L RN
s
l/IH /lH see [ K/l
°*@" table [—F- open
s () I Y
[l
_____ J
test circuit 24 each output is tested separately
v
S ground
moment-
test R 0 lp—~ Viy to ground arily, then
ZI__» truth [-£7] ~—1loL apply 4.5V
table _5\ -
= ) B ) Jordyy | C R J2,J3
gt o (4 J2 C.R J1,J3
----- { J3 C, R, J1,J2
K1 or K1) C,S, K2,K3 R2)
C,S. K1,K3
K3 C, S, K1, K2
R C,J1ord?),J2,J
5 C, K1, K2, K3
o C S,R,J1orJd"),J2
test circuit 25 J3, K1 or K1), K2,
K3

Isapply V,y to all inputs

notes for test circuits 24 to 26

1) AND gates (dashed lines) apply for FLJ 111 only; FLJ 121, 131 have direct J- and K-inputs.
FLJ 121 has no S input.
2) applies only for testing FLJ 121.
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4'5VL { _ Vs ground
Ry| . appl moment-
n —x 4 pply arily 45V ground
iL see F710 Vi to then apply
=~ Tab*e B open 45V to
- Z
_J_» 3 . Jiord") | R C,J2,J3
[ """ J2 R C,J1,J3
J3 R cJJ2 |
K1orK') | S C.K2,K3 | @2
K2 S C.K1, K3
K3 S C, K1, K2
R K2, K3
S B K1 or K1)
C S J1 ord?)
C R J2,J3

test circuit 26

when testing FLJ 121, 131 ground all inputs of
unused flip-flop.

test circuit 27 test circuit 28

circuit for testing Q; when testing Q open all in-
puts and ground Q; test duration 100 ms.
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Test circuits for delay times (flipflops)

R] {390

B5Y17

BAY
" .l.c Jﬁ

BAV Y63 z h D BAYY B3
IEUDF I I BODFI
—

y 63

output output
test circuit 29
ot PLH‘., _boHi .
30% 0% VI pulse diagram

input (],K,C) 15V

0% 90%| N Ve

Thc
m—]‘s -l

output (Q or @

-

1%
}\20% aH
I 15V

f 80%
—={'PHLT Vo

g
“HPLHT [ eV,
- V wil
output ( or Q) J 1,5V

Var
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Vg input (5) pANY input  (R)
R| |390Q {4+ R| 390
| i
SRAAKR

BSY 17

! L“;ng,,J !
‘[ J_ iBAY 63
6 Lo 3 -
WTE Tor T | | T sonr oY

output output

test circuit 30

r; 1o ———n
0% WR 90% h_vm pulse diagram

nput (R) 15V

90%. 0%

- [¢ 4 V“'
THL W Is -
‘ 0% 90%| V14
input ~(§) 15V notes for test circuits 29 and 30
0% 0% v
— V1L 1. generator: V, =04V,
-’PTHI.* iy “V V|H=2.4 V, trip < 5 ns,
"——3? 20% o V_— o t,c=40 ns, t,p=t,s=25 ns,f=1 MHz.
output () 15V vary f when testing f¢
¢ 1 &80% / y 2. C, includes probe and jig capacitance.
—» (PHIR _ aL
Bt g S
=g [+ Ty v
Q zn%\l QH

output 15V

/ 80% X Va
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R (38082

BSY 17

R} 1380€

BSY 17

BAY 63 J_ l
¢ 2

BAY63
b

BAYES ISOpF I I 50?51 BAY63

L
o
output output
test circuit 30
o ,,,I"m[__ pulse diagram
= b iy
ot WZ 0% .
pu ’ !
10% 90% v
E— L
A fTLHr« T —— »fTHL+ )
.l 90% IH
input D - 1.5V
(pulse?) 10% y
T =1L
pD
~ o Viy
90%
input D - 15v
(pulse2) 10% vy
*"tTHLL‘— ";(TLH [—— v
QH
output 15V
Qor O
(Ger ¥ tomir Ya
tpLHT / Vau
output 15V
Qor §) VaL
Notes:

1. input pulse: V| =04V, Viy=24V, t; y=try =5 ns, t,c=40ns, f=1 MHz. Vary f when
testing fc. _ _

2. pulse 1 applies for tp yc at Q and tpy ¢ at Q; pulse 2 applies for tp ¢ at Q and 2py ¢ at Q;
ts=20ns, ty=5ns, t,p=60 ns, f=0.5 MHz.

3. C,; includes probe and jig capacitance.

257



FL 100

Test circuits (flipflops)

v, test
truth
table

test truth table
each output is tested separately

test circuit 31

Vs apply 45V ground ground
HQ:;D/S Viyto momen-
S tarily,
see
table P T %" ipé) l\y to
L7 —
R D c R
] R B D.Q,C
S D, R c
(o D,C
I D,C
test circuit 32
Vg apply in 45V ground
| Vi to
! " l
I = =
VIL LL see D R,C S
P@_’ table S R, C D
R D.C
(o] S,R D
)

test circuit 33
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test circuit 34

test circuit 37
each output is tested separately

4.5VL Vg

test
truth |—3 ¢ ——
table

test circuit 39

each flipflop and each output is tested
separately

=]}
oS5

test circuit 36
each output is tested separately

T~
see
v “’_@_’ note

[

test circuit 38
C must be grounded when testing Iy at D
and vice versa.

test circuit 40
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Package outline drawings, dimensions in mm

= B B B B BT 7

1 7
fe——— 19.5mux——4
Plastic dual-in-line package 20A14 DIN 41866
14 pins

weight approx. 1.1 g

C 5
Jay =Y}
0.46x0.28

19k

254 . L‘ . J

16
FAF3 F3 F3 F3 F3 F3 F3

typ

365 f=—

22 Ymax

Plastic dual-in-line package 20A16 DIN 41866

16 pins
weight approx. 1.2 g
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=

05min
5)max =

3.2min

L——H,:H_ZS———»

16406

iE

>

24 ma
24 13
A fA A A FIFF

-

S e g [y g ey
1 12

334 02
Plastic dual-in-line package 20B24 DIN 41866

24 pins
weight approx. 3 g
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2 ECL-Series (Emitter-Coupled-Logic)
General information about the ECL-series FY 100:

The ECL-series FY 100 comprises three NOR/OR gates. FYH 104, FYH 124 and FYH 134. The
ECL-series (emitter-coupled-logic) is a non-satured logic-family intended for the design of
digital equipment with very short delay times. The series is encapsulated in a ceramic flat package

21C14 DIN 41865 (TO 87). Qutline drawing below.

The following maximum ratings apply for all types:

Supply voltage Vs
Input voltage v,
Ambient temperature range Ta
Storage temperature range Ts
Test circuit for delay times dual trace
oscilloscope
1 curcuit under test
7 FYH12 ‘l ***** 1
Vg
S \ !
ST BSY18 | !
Lo~ __ i
508 5008
-5v
Pulse diagram
X
1
(curcuit under
test)
=~ TpHL ™ =~ TouL™]
0%y 0%
OR output
90% 10%
el =y
~ oy ™ =~ TpHL™]
0% 0%y
NOR output
10% 90%
™ T

.) t, ~ 50 ns, true =try =5ns, f=1 MHz,

262

1
TEYHI:

50%
iL

Yau
50%

Vau
50%

"

lower upper .
limit B ’ limit A ‘ unit
-7 0 \"
-5 +2 \
10 60 °C
-40 150 °Cc

ceramic flatpack
21C14 DIN 41865 (TO-87)

04%0.- —
e
+
‘I)II T I 1T 17T II7 =l
“y
.27 07501 L
08— 225k

weight approx. 0.35 g
dimensions in mm



FYH 104
FYH 124
FYH 134

NOR/OR-Gates

FYH 104: 8-input-NOR/OR-gate
FYH 124: Dual 4-input NOR/OR-gate
FYH 134: Dual 4-input NOR/OR-gate with open emitter output for wired-OR-connections.

Electrical characteristics, Vs=5V, T,=25°C
FYH 104: Connect pin 4 to 5 and 1 to 14
FYH 134: Connect one 500 Q-resistor each from pins 3 and 4 to 1

test condition :?n:\,lfrB typ. ,‘fﬁ,‘,’f& unit
H-input voltage Viu -1.0 \'
L-input voltage Vie -14 |V
H-NOR-output voltage Vau Viy=-1.4V -0.85 -0.68 |V
L-NOR-output voltage VoL Vi .=-1.0V -1.75 -1.48 |V
H-OR-output voitage Vau Vi =-1.0V 0.82 -0.65 |V
L-OR-output voltage Var Viy=-1.4V -1.80 -1.63 |V
Input current, each input I V,=-0.8V 200 A
Supply current FYH 104 Ig 25 40 mA
Supply current FYH 124 Ig 45 60 mA
Supply current FYH 134 Ig pins 1 and 4 open 35 50 mA
Delay times, V=5V, Fo=F =1, T,=25 °C
NOR-Propagation delay trLH 5 ns
tPHL 5 ns
OR-Propagation delay teLH 5 ns
[ YR 5 ns
Transition time trin 7 ns
Transition time trHL 5 ns

Note:

The lower limit implies a voltage of =V volts or more positive. The upper limit implies a voltage of
-V volts or more negative.
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FYH 104

order number
FYH 104: Q67000-H187

8-Input NOR/OR-Gate

Q% H G F E D
1k 3 i 1 0 9 8
I I N A A 1 N
. rlj}__J
l . . .
r :“c:g ﬁ):j\:guratlon
U o0 0 0 U U U
1 2 3 4 5 6 7
a; Oy Vg @y Q; A B
indexpoint
Schematic

T

o0,

LN

~H

af
002’
EJ {1} Q,, Q; = NOR-output

A B €C D E F G H — Vs Q,, Q; = OR-output
Logical data | upper limit A
Output load factor Fa 10
Input load factor F, 1
Logic Q;=0,=A+B+C+D+E+F+G+H
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Order numbers

FYH 124: Q67000-H188
FYH 134: Q67000-H189

FYH 124
FYH 134

Dual 4-Input NOR/OR-Gates

Q2 D
i 13 12 1 0 g 8
1 1 1 | 1
—t
S : N
’ ’_—l Pin configuration
top view
g o o o o 0 1
1 2 3 L 5 6 7
indexpoint 05 Y Q4 A B C
Schematic (each gate)
)]
o(LI
]
[l] [1] URE [l] Q, = NOR-output
A B ¢ D oV Q; = OR-output
Emitter resistors: Re : FYH 124 only
Logical data I upper limit A
Output load factor Fa 10
Input load factor F, 1

Logic

Q,=0,=AFBFC¥D
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3 LSL-Series (Low-Speed Noise-Immune Logic)
General Information about the LSL-Series FZ 100

FZ100 is a low-speed noise-immune logic series of monolithic integrated circuits. A Zener-
diode input as well as a relatively large collector capacitance of the input transistor ensure an
excellent static and dynamic noise immunity of the integrated circuit. Propagation delay times can
be adjusted with capacitors. Thus the dynamic noise immunity can be increased as required. Due
to these advantages, the series FZ 100 is in particular suited for applications where strong noise
endangers operations, and where the noise immunity is much more important than the switching
speed.

1. Description of the Static Characteristics

1.1 Maximum Ratings

Maximum ratings are absolute limits. The integrated circuit may be destroyed if a single value is
exceeded. Maximum ratings are valid at 7,=25 °C unless noted otherwise.

1.2 Electrical Characteristics

Typical characteristics are statistic mean values. In most cases they are supplemented by guaranteed
distribution boundaries. Typical characteristics are valid at 7,=25 °C and recommended supply
voltages Vs=12V and 15V respectively.

1.3 Characteristic Functions

1.3.1 Transfer function

Figure 1 shows the typical transfer function Vo=f(V,) of a NAND-gate. The transfer function is
almost independent of the output load.

To ensure safe operation, the input voltage must surpass the threshold voltage.The threshold voltage
is determined graphically at the intersection of the transfer function with the straight line
Vi=Vq.
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Fig. 1.

Transfer function of a NAND-gate
Vo=f(V,) at Vs=12 and 15V

1.3.2 Input characteristic

;
T T
iw [Vma !
|
-02 :
|
12
-0.4
(
15V
0
-06
/'
-08 A
I,
Y_10 ! ]
_[I
lot
12 l —,
-2 0 2 A 6 8 10V
—-—VI
Fig. 2.

Input characteristic of a gate input
I,=f(V,) at Vs=12 and 15V

Figure 2 shows the typical input characteristic I,=f(V,) for supply voltages Vs=12 and 15 V.
The input characteristic can be divided into 3 ranges:
1. Only a small reverse current of approximately 1 pA flows into the input if the input is supplied
with an H-level. The breakdown voltage of the diodes may not be exceeded.
2. If an L-level is applied to the input, the input current reverses its direction.
3. The substrate diodes start conducting at negative input voltages. The input current increases
rapidly. Maximum negative ratings must be observed.
The input characteristic is independent of the load as the gate circuit does not include feedback.
The TTL-LSL-level-converter FZH 181 has an input characteristic similar to one given in the TTL-

indroduction, figure 2.
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1.3.3 Output characteristics

Figure 3 shows the typical output characteristic of the L-state Vo, =f(Iq.). The currentIy, is sunk
by the gate output. The output characteristic indicates that the output current may exceed the load
current of 15 and 18 mA stated in the data sheet for the output voltage Vo, =1.7 V. The current
limit is given by the total power dissipation per output transistor of 100 mW which must not be
exceeded.

Figure 4 shows the typical output characteristic of the H-state Vo =7(Ioy). Here the output current
is supplied by the gate output. Not more than one output may be shortened at the same time.

v v
2 m ' |
Ve w___________t-l_mf_vz ‘s
T 16 / Ty
! / |
% % //
12V/ 15V V@ |
12 |
A { Y | -
1 A Vs 8 \ \ |
08 Z ' ] B VZVNSV

|
06 | i |

Al Nt : 2
Zz ’__lL’!uLul Fy | i 2 ! \ \
0 W :1? il ‘ 0 I \ \

-0 0 10 20 30 40 50 60 70mA 0 10 20 30mA

—= Iy

Fig. 3.

Output characteristic of the L-state
of a gate output Vo =f(I5,) at V=12
and 15V
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Iy

Fig. 4.

Output characteristic of the H-state
of a gate output Vou=f(Iqy) at V=12
and 15V

FZH 101 through FZH 171
FZJ 101 and FZJ 111

———— FZH 191 through FZH 241
FZJ 121 through FZJ 151
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1.4 Static Noise Immunity

The static noise immunity characterizes the behavior of a system disturbed by noise pulses
which last longer than the average propagation delay time. The static noise immunity defines the
voltage levels which do not influence the logic state. The typical values of the static noise immunity
or noise margin are derived from the transfer function (figure 1). For the L-state follows:
atVg=12V: Vo= V1= V,1=59-09=5.0V

at Vs =15V: VnmL = VT2 - V||_ =b5.6-09=47V.

For the H-state follows:
atVg=12V: Vopu = Vau -V =11.3-59=54V
atVs=15V: Vou = Vau - V12 =143-56=8.7V.

The guaranteed noise immunity under worst-case conditions results as follows:
Vime=ViL—VoL=45-17=28VatVsg=12and15V

Vimu = Vau=Viy=10-75=25VatVs=12Vand

Van = VQH_VIH =12-7.5=45Vat Vs =15V.

1.5 Logical data

1.56.1 Input load factor

The input load factor defines the currents required by a single input at H-state as well as L-state.
The upper limit of the H-input current per input is 1 pA. The upper limit of the L-input current per
input is 1.5 mA at Vg =12V and 1.8 mA at Vs = 15 V. These values define the normalized load
factor F; = 1. They are valid within the entire temperature range.

F, =2 means for example an L-input current of —I;;, =2x1.5=3mA at Vg=12V and
—I;,, =2x1.8=3.6mA at Vg=15V and an H-input current of I,;; =2 x 1 = 2 pA.

1.5.2. Output load factor

The output load factor defines how many normalized loads F;=1 can be driven by a single output.
The values of the output load factors are stated below:

L-state H-state
gates except FZH 151 and open collector circuits FaL =10 Fan = 100
FZH 151 FoL =16 Fan = 100
powergate FqL = 30 Fan = 100
flipflops and counters FaoL =10 Fan = 100
level-converters and open collector circuits : FaL =10 Fan = 20

)
)

=

The H-output ioad factor is higher than the L-output ioad factor. in this way it is possibi on-

bie
nect unused inputs of the same gate in parallel without accounting for an additional load.
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2. Description of the Dynamic Characteristics

2.1 General

Due to a special geometry of the input transistor the collector capacitance isrelatively great. This
causes long propagation delay times and a high dynamic noise immunity results. Circuits with an
N-node enable the designer to lengthen the propagation delay times with an integrating capa-
citor. Thus the dynamic noise immunity can be adapted as required. The capacitor is connected
between output Q and N-node with gates. The flipflops FZJ 101 and FZJ 105 require two capa-
citers. One between output Q and node Ng and another one between output Q and node Ng.
Two additional capacitors may be provided at the nodes Ny, NJ and Nk, Nk of the flipflops FZJ 111
and FZJ 115 to increase the noise immunity of the master. No limit is given for the integrating
capacitor. Figure5 shows the switching parameters as a function of the integrating capacitance C.

ns
10° -

5 t
. i
T i
]0‘ 'I |
A—AM ]
5 Y ety
/
§ /
q
103 ’,/ f/
5 gl
i L7
AT A
>~
10? // ¢ Il
5 H
1
o I|IH|I 111
100 5 10 102 5 10%pF
—»
Fig. 5.
SW|tch|ng parameters tg as a function
of the integrating capacitance C at
Vs=12V

trin, tryL transition times

tp average propagation delay time given by:

tpu —tpLn

tp = >

270

ns

500 IJ~
gL
ts
T 400
4
300
th LAl
200 P A
i
i Tt
T
100
[ a1
0 [T

10° 5 10' 5 10? 5 10%pF

g.6.
t
h

m"'!

hi ing parameters ts as a function
1o
1

nnnnnnnnnn nt I/ 190\

Itc
f the load capacitance CLatVg=12V
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2.2 Propagation Delay and Transition Time

The propagation delay time ¢p, 4 is measured between input and output while the output rises
from L to H-level. Whereas ¢y, is determined when the output switches from H to L. Reference
points for the propagation delay time are the levels 4.5 V.

The transition times ¢y, and 1y of the output pulse are measured between the 10% and 90%
values. '

The pair-delay defines the signal delay which is caused by two NAND-gates connected in series.
The output signal is then in phase with the input signal, however delayed by:

tpp = tpuL — tpLn

Figure 6 shows that the switching parameters are nearly independent of the load capacitance.
This is due to a low output resistance at the L-state as well as the H-state. In this way it is possible
to use long connection lines which represent essentially a capacitive load. The switching para-
meters remain constant over a wide range.

Figures 7 through 11 show the sighal propagation delay time as well as the transition time as a
function of the supply voltage Vs over the entire operating range of 11.4 to 17 V.
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touw , ton

A

|

100

ns
400

300

toLy
200H>

toy =1

100
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Fig. 7
Propagation delay
time of a typical
NAND-gate

torn =F(Vs)

teuL =f(Vs)

Fig. 8

Propagation delay
time of a typical
flipflop

tpry =f(Vs)

C = clock input

R, S =reset and set
inputs
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W |
oy =1 V)
500 / L
Pon //

I

400

//
300
200
10 n 12 13 14 195 16 17 18V
A

ns

600

500
trw
T =t (VS) /

400 ]

//
300
200
10 1 12 3 14 15 16 17 18V

Fig. 9

Propagation delay
time of a typical
flipflop

tpuL =f(Vs)

C = clock input

R, S =reset and set
inputs

Fig. 10

Transition time of
typical NAND-gates
and flipflops

trn =F(Vs)
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ns
200

150

tr \
T i =f (V)

100 \

50

10 1" 12 13 14 15 16 17 BV
—V

Fig. 11. Transition time of typical NAND-gates and flipflops ty. = f(Vs)

2.3 Dynamic Noise Immunity

The dynamic noise immunity characterizes the behavior of a system disturbed by noise pulses
of a shorter duration than the signal propagation delay time. In this case the energy of the noise
pulse — pulse amplitude and duration — determines whether a change of the logic state will
take place.

The practical aspects of the dynamic noise immunity are the input noise immunity and the immunity
against capacitively coupled noise. The source of capacitively coupled noise can either be cross
talk (system noise) or foreign noise. A couple cpacitance of up to 1.6 nF typically does not yet
introduce any cross talk. Due to this value, system noise can-in general be regarded as being a
minor problem, and foreign noise sources only have to be considered as important.
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2.3.1 Input noise immunity

Pulse duration and amplitude of a noise pulse are limited by the propagation delay time ¢; of a
gate. The noise amplitude may become greater than the static noise immunity if the noise pulse
duration b =1/, tp. The noise amplitude may not exceed the static noise immunity if b = t;.
However, t, can be adjusted as required by an integrating capacitance C.

Figures 12 and 13 show the input noise immunity of NAND-gates with and without integrating
capacitance as well as the AND/OR-gate FZH 151. The noise voltage V,,, is shown as a function
of the noise pulse duration b. Figure 12 indicates the more critical case where an L-signal at the
input is disturbed. This is due to the transition time ¢y, being shorter than ¢y . Thus the noise
pulse duration at L-level is less than at H-level (figure 13).

v v
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| s er Tle-sopf ] 3 [FZA I | I N
oo 17 [FIHT T FzH51 I Jc- 10 Jc=50p
1 1 [ 1 1
0 0
\
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{

O = N W S~ 01 o) N ™ @
S
~
0 -, N W S~ O 9 W
T

102 5 103 5 s 102 5 103 5 10%ns
—b —b
Fig.12. Fig. 13.
Typical boundary characteristic of the Typical boundary characteristic of the
dynamic noise immunity of the L-level dynamic noise immunity of the H-level
at the input at the input

2.3.2 Capacitively coupled noise

The push-pull output stage generally used with LSL-circuits has a low output resistance in both
logic states (RqL ~20Q and Rqn ~ 400 Q). The resulting time constants are relatively small,
and noise pulses die away rapidly. Figures 14 and 15 show the noise immunity against capacitively
coupled noise of NAND-gates with and without integrating capacitance and the AND/OR-gate
FZH 151. The noise voltage V.m is shown as a function of the coupling capacitance Cs. The more
critical case is given in Figure 15 where an H-state is disturbed. This is due to the H-output
resistance being greater than the L-output resistance.

The transition time of the noise source was approximately 1 ns and the source resistance ap-
proximately 1 Q.
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FZ100

The almost vertical part of the boundary curve of figures 12 through 15 indicates the dynamic
noise immunity. Noise below this boundary has no influence on the logic state of the circuit.
The boundary curves end at the value of the static noise immunity. Noise indicator is a RS-
flipflop consisting of two NAND-gates.
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LSL-Series
FZ 100

General Information on the LSL-Series FZ 100

The electrical characteristics are given for two supply voltage ranges. The limits of the 12 V-range
are Vsg =11.4V and Vg, = 13.5 V. The limits of the 15 V-range are Vsg=13.5V and Vgp =
17.0 V. Typical values are valid at the corresponding nominal voltages and an ambient tempera-

ture 7, = 25 °C.

i i er r .
Maximum Ratings l'mt L | upeer, | unit
Supply voltage except FZH 181/185 Vs 0 18 \
Supply voltage FZH 181/185 Vs 0 7 \'
Input voltage except FZH 181/185 v, 0 18 \
Input voltage FZH 181/185 v, 0 55 |V
Voltage at the node N VN -1 06 |V
Current at the node N Iy -10 2 mA
Ambient temperature range 1 Ta 0 70 °C

range 5 Ta -25 85 °C
Storage temperature Ts —65 150 °C
Maximum Negative Ratings at 7,=0 to 70 °C

v,V I, mA at Vg V

Any input except N-nodes of
FZH 101, 111, 121, 131, 141, 161, 171 -25 17
FzJ 101, 111
note for FZH 171: no negative voltages at the expander
input N,
FZH 151 -0.7 17
FZH 181 -0.5 -25 5

Pins shown unconnected in the pin configuration must be left open.
LSL-Series FZ 100 is available in plastic dual-in-line packages with
drawings at the end of chapter).

The LSL-Series will be expanded progressively.

14 and 16 pins. (outline
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FZH 101 FZH 121 FZH 171
FZH 105 FZH 125 FZH 175
FZH 111 FZH 131
FZH 115 FZH 135

FZH 101/105 Quadruple 2-Input NAND-Gate
FZH 111/115 Quadruple 2-Input NAND-Gate with N-Input
FZH 121/125 Dual 5-Input NAND-Gate

FZH 131/135 Dual 5-Input NAND-Gate with N-Input
FZH 171/175 Dual 4-Input NAND-Gate with Expander Nodes N; and N-Input

Electrical Characteristics

12 V-range
temperature ranges 1 and 5

Supply voltage Vs
H-input voltage Viu
L-input voltage Vi
H-output voltage Van
L-output voltage Var
DC noise margin

H-signal Vam
L-signal Vnm
H-input current, Iy
each input

L-input current, =I
each input

Short circuit output current, —I
each output

H-supply current, Igy

each gate

L-supply current, Ig

each gate

Power consumption, P

each gate

Delay times, V=12V, Fy=1,

Propagation delay tpLu
teyL

Transition time trin
truL

278

test condition ::;stt Il:m/frB typ. ;‘:,F:]ﬁ’f;‘ unit
1.4 12.0 135 |V
Vs=Vgp 1 7.5 \"
Vs=Vsa and Vg 2 45 |V
Vs=Vgsg and Vg, 2 10.0 1.3 \')
V,.=4.5V,
—Iay=0.1 mA
Vs=Vsg 1 0.9 1.7 |V
V|H=7'5 V,
Io =15 mA
25 5.0 \
2.8 5.0 \'
Vs=Vsa 3 1.0 [pA
1=Viua
Vs=Vsa 4 0.8 1.5 |mA
VIL=1 WA
Vs=Vga 5 10.0 30.0 50.0 | mA
V=0V, To=25 °C
Vs=Vga 6 0.9 1.6 |mA
V=0V
Vs=Vsa 7 1.7 3.0 [mA
Vi=Viua
=Vsa 16 31 mW
duty cycle 1:1
Ta=25°C
90 175 310 ns
90 175 310 ns
CL=10pF 26 | 200 (340 | 570 |ns
70 120 210 ns




FZH101 FZH121 FZH 171
FZH 105 FZH125 FZH 175
FZH 111 FZH 131
FZH 115 FZH 135

Electrical characteristics

15 V-range

temperature ranges 1 and 5
Supply voltage Vs
H-input voltage Vi
L-input voltage ViL
H-output voltage Van
L-output voltage Var

DC noise margin

H-signal Vim
L-signal Vom
H-input current, Iy

each input

L-input current, e m
each input

Short circuit output current, —I
each output

H-supply current, Isy

each gate

L-supply current, Is

each gate

Power consumption, P

each gate

Delay times, Vs=15V, Fo=1,

Propagation delay teLn
Teye

Transition time trin
tryo

test condition ?cst‘ II?,T‘:\:? E; typ. ﬁ%ﬁ’f ,r_\ unit
13.5 15.0 17.0 |V
Vs=Vss 1 7.5 Y
VS=VSB and VSA 2 45 |V
VS=VSB and VSA 2 12.0 14.3 \
V|L=4.5 V,
—I54=0.1 mA
Vs=Vsp 1 1.0 1.7 |V
V|H=7-5 V,
IQL=18 mA
4.6 8.0 \%
2.8 5.0 \%
VS=VSA 3 : 1.0 ‘LA
Vi=Viua
Vs=Vga 4 1.0 1.8 |mA
V|L=1 IV
Vs=Vsa 5 15.0 37.0 60.0 | mA
V=0V, T,=25°C
Vs=Vsa 6 2.1 21 |mA
V=0V
Vs=Vsa 7 2.3 4.0 |mA
Vi=Viua
VS=VSA 27 52 mW
duty cycle 1:1
To=25 °C
195 ns
140 ns
C. =10 pF 26 410 ns
75 ns
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FZH 101
FZH 105
FZH 111
FZH 115

order numbers

FZH 101: Q67000--H190
FZH 105: Q67000-H250
FZH111: Q67000-H191
FZH 1156: (Q67000-H215

Quadruple 2-Input NAND-Gate

VS NV

B 1B % B 12 1N 10 9
CArrrararacCacrr
]
’ "T: ‘ [qj { Pin configuration
NN S BN S ) RS S top view
1 2 3 b 5 6 7 8
NDA B Og
Schematic (each gate)
9 —o Vs
10k {[‘Jg,]k 390
1k
A o—ie§ ———
B
[
N I/
@B,Bk
é o O
Logical data, each gate I upge{
[ HITHL A
Output load factor, H-signal ~ Fqy 100
L-signal  Fq, 10
Inputload factor, eachinput ~ F, 1

Logic Q = AB
') FZH 111/115 only
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order numbers

FZH121: Q67000-H192
FZH 125: Q67000-H254
FZH 131: Q67000-H193
FZH 135: Q67000-H255

FZH 121
FZH 125
FZH 131
FZH 135

Dual 5-Input NAND-Gate
Vg NV

B % % 1B 12 1 10 3
N s s s s T I e |

H ﬁm
I Pin configuration

D D S S N N W top view
11) 2 3 4 5 [ 7
N A B C D E a

Schematic (each gate)

A o—i— 1 "
B o—i— lJLnk ﬁ&lk ﬁago
gl 1k
D o—j—1 '
Eo—ig— oll
v
ﬁ]s.sx %
¢2_2k ]\j
‘o0
Logical data, each gate \ ﬁﬁ,?f;\

L-signal  Fqr

Output load factor, H-signal  Fgy l 100
Input load factor, each input  F,

Logic Q = ABCDE

1) FZH 131/135 only
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FZH 171 order numbers

FZH 175 FZH171: Q67000-H328
FZH175: Q67000-H329

Dual 4-Input NAND-Gate with Expander Nodes N; and N-Input

The number of inputs can be expanded as required by means of additional input diodes BAW 76
at the expander input N,. The anodes of the diodes must be connected in parallel to N;.

bs N N
B B % B 12 1N 10 9
I s 1 s e Y s I e Y s Y |

I —t—1—% Pin configuration
CILJLCJCJC I JLC T top view

1 2 3 &t 5 6 7 8

N oA B G D N Q Og

Schematic (each gate)

B o—ie— 10k

1k

A o—iq— oV

ﬁgjk 390
0 o—f—¢
0D o—f—

Njo—o—

ol
N o— l/

6.8k
2.2k
o0
Logical data, each gate H&?ﬁ&
Output load factor, H-signal ~ Fqy 100
L-signal  Fq, 10
Inputload factor, eachinput  F, 1

Logic Q = ABCD Exp.
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order numbers FZH 141

FZH141: Q67000-H194 FZH 145
FZH 145: Q67000-H256

Dual 5-Input NAND-Powergate with N-Input

The electrical characteristics of the FZH 141/145 are similar to the FZH 131/135 except for the
values stated below.

Electrical characteristics

- . test lowe upper .
:ezm\gé;dar}a?e ranges 1 and 5 test condition °e°st 'mtg Ityp' l""‘"A untt
L-output voltage VaL Vs=Vgp 1 1.3 1.7 |V

V|H=7'5 Vv,
Io =45 mA
Electrical characteristics
15 V-range
temperature ranges 1 and 5
L-output voltage Var Vs=Vgp 1 1.4 1.7 |V
VIH=7-5 V,
I5 =54 mA
Logical data, each gate
Output load factor, H-signal Fay ) 100
L-signal Fqr 30
Input load factor, eachinput F, 1
Logic Q= ABCCE
Vg N . A o—id o +——oV
% 1 W% 1B 12 M 1 9
arrararara B o—ief 10k 9,1k 390

H
%}l ) oiq

S N WD I B o—id
1 2 3 4 5 B 7 8 t ol
N A B C D E a O
No t lI\/ *
Pin configuration
top view 6.8k
2.2k
. 4 005

Schematic (each gate)
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FZH 151
FZH 155

order numbers

FZH 151: Q67000-H195
FZH 155: Q67000-H260

Dual-AND-OR-Gate with

N-Input

The FZH 151/155 are suited for the following applications: .
AND/OR-gate, counter, divider, and shiftregister flipflop, adder, delay element. The lower limit

of the supply voltage is Vg=10 V.
Electrical characteristics

12 V-range test condition ' ::is;t :?n\:fra l typ. I HPPEA l unit
Temperatureranges 1 and 5
Supply voltage Vs 1.4 12.0 135 |V
H-input voltage Vin Vs=Vss 15 7.5 \
L-input voltage ViL Vs=Vss 16 45 |V
H-output voltage Van s=Vss 16 10.0 | 11.3 \
VIL=4'5 Vv,
—Iay=0.1 mA
L-output voltage VaL Vs=Vsg 15 0.9 1.7 |V
VIH=7'5 V,
I =30 mA
DC noise margin
H-signal Vss 2.5 5.0 \
L-signal Vss 2.8 5.0 \
H-input current Iy Vs=Vga 17 2.0 [pA
at Ry, Cy, Ry, Cy Vi=Vina
H-input current Iy Vs=Vga 17 1.0 |pA
remaining inputs 1=Viua
L-input cuirent =I Vs=Vsa 18 1.0 2.5 |mA
at R;, C4, Ry, C, V=17V
L-input current -1, Vs=Vsa 18 0.5 1.25| mA
remaining inputs Vi =17V
Shortcircuitoutputcurrent, —Iy Vs=Vsa 19 10.0 | 30.0/ 50.0 [mA
each output V=0V, T,=25 °C
H-supply current Isy Vs=Vsa 20 14.0| 220 |mA
V,=0V
L-supply current Is, Vs=Vga 21 8.0/ 15.0 |mA
Vi=Vsa
Power consumption P Vs=Vsa 132 250 mwW
duty cycle 1:1
Delay times, V=12V, Fq=1, T,=25 °C
Propagation delay teLnr | output signal 340 ns
non-inverted
tpLnn | output signal 340 ns
inverted
tpLnin | input pin 15 270 ns
Propagation delay tpyL) | output signal 230 ns
non-inverted
tpyLr | output signal 300 ns
inverted
T touLin input pln 15 400 ns
ransition time trin L o 330 ns
tryL J CL 10 pF 200 ns
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FZH 151

FZH 155
Electrical characteristics |
- ee es oW! upper .
::m\{a;faqg?e range 1and5 test condition ::ctf "mi‘erB typ. Iisl?t A unit
Supply voltage Vs 13.5 15.0 170 |V
H-input voltage Viu Vs=Vss 15 7.5 \
L-input voitage ViL Vs=Vgp 16 45 |V
H-output voltage Vau Vs=Vgsp 16 12.0 14.3 \)
Vi.:=45YV,
—Ioy=0.1 mA
L-output voltage Var Vs=Vgp 15 1.0 1.7 |V
V|H=7'5 v,
I, =30 mA
DC noise margin
H-signal Vim 4.5 8.0 \)
L-signal nm 2.8 5.0 \Y
H-input current Iy Vs=Vsa 17 2.0 |[pA
at Ry, Cy, Ry, C2 Vi=Viua
H-input current Iy s=Vsa 17 1.0 |pA
remaining inputs Vi=Viua '
L-input current =I,. Vs=Vga 18 1.2 3.0 |mA
at Ry, Cq, Ry, C, V=17V
L-input current I, Vs=Vsa 18 0.6 1.5 |mA
remaining inputs Vi =17V
Short circuit output current, —Iy Vs=Vsa 19 16.0 | 37.0| 60.0 |mA
each output Vi=0V, Tp=25°C
H-supply current Iy Vs=Vga 20 18.0 29.0 |mA
V|=0 \)
L-supply current Igy Vs=Vsa 21 120( 21.0 |mA
Vi=Vina
Power consumption P s=Vsa 225 125 mW

duty cycle 1: 1
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FZH 151

FZH 155

soom oA & R B N @

® B % B 12 MmN 10 9
Arrrrrararira
1

| Pin configuration

L D S S S S O top view

1 2 3 L 5 6 7 8

A, G R2 R B 8 Qp Os

. upper

Logical data, each gate limit A
Output load factor
H-signal Fau 100
L-signal (LSL load) FaL 16
L-signal (FZH 151 asload) FaL 20
Input load factor F, 2
at Ry, C;, Ry, C,
Input load factor, remaining F, 1
inputs

Logic 0.1 = g + (A‘IA;R«]C-I) + (B1R1C1)
Q; = § + (A,C,R5) + (B2R,C,RY)
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FZH 151
FZH 155

Schematic

oVg
i
Ay o—i4—¢
Ay o—le—
Gy o <
I o0y
A
i
o()s
e | - [ﬁ
y
R, o-
2 [ < ol
Cg o——i¢- <
Ay o—j4—
9k
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FZH 161
FZH 165

order numbers

FZH161: Q67000-H288
FZH 165: Q67000-H289

Quadruple LSL-TTL-Level-Converter

The FZH 161/165 may also be used as LSL-wired-AND stages. The collector load resistance is
calculated according to the formulaes stated on the following pages. The upper limit of the
breakdown voltage at the Q-outputs is 18 V.

Electrical characteristics

15 V-range
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
L-output voltage

DC noise margin
H-signal

L-signal

H-input current

at input pins 2, 5, 11, 14
at input pins 1, 15
L-input current

at input pins 2, 5, 11, 14
at input pins 1, 15

nm

IIH
Iiy

—IIL
_IIL

H-outputcurrent,each output Iy

H-supply current,eachgate
L-supply current, each gate
Power consumption,

each gate

Isy
I,
P

Delay times, V=12V, Fo=1, T,=25 °C

Propagation delay

288

tpLn
tpLn
TpuL
TeuL

test condition éistt :mf rB typ. ,‘f,‘;‘,’f ;\ unit
114 12.0 135 [V
Vs=Vsp 9 7.5 Vv
Vs=Vsg 10 45 |V
Vs=Vss 9 04 |V
V|H=7'5 V,
I5,=20 mA
2.5 5.0 Vv
2.8 5.0 \%
11 1.0 A
Vs=Vsa Vi=Viua 2.0 ﬁA
12 . 1.
Vs=Vep Vi=1.7V 6| 30 ma
Vs=Vsa, Vo=18V 10 80 wA
Vs=Vga V=0V 14 2.5 4.5 | mA
VS=VSAr VI=VIHA 13 4.0 6.0 | mA
Vs=Vsa 39 70 mwW
duty cycle 1:1
Vse=12V 250 500 ns
Vse=5V 28 230 500 ns
Vse=12V 130 300 ns
Vse=5V 120 300 ns



FZH 161

FZH 165

Electrical characteristics |

. " test .
:esm\:)er?ar}cg?e range 1 and 5 test condition °e°i‘ 1?;:{?;3 P Eﬁﬁﬂ\ ‘ unit
Supply voltage Vs 13.5 15 17.0 |V
H-input voltage Vin | Vs=Vss 9 7.5 \'
L-input voltage ViL | Vs=Vss 10 45 |V
L-output voltage VaL | Vs=Vse 9 04 |V

VIH=7-5 Vv,
IOL=20 mA

DC noise margin
H-signal Vom 4.5 8.0 \'
L-signal Vom 2.8 5.0 \)
H-input current
atinput pins 2, 5, 11, 14 Iy _ _ 1" 1.0 |pA
at input pins 1, 15 I, Vs=Vsa, Vi=Vina 2.0 (pA
L-input current
atinput pins 2, 5, 11,14  -I,_ _ _ 12 1.0 1.8 | mA
atinput 1, 15 -1, fVs=Vsa Vi=1.7V 20| 36 |mA
H-outputcurrent,eachoutput Iqy | Vs=Vsa Vq=18V 10 80 A
H-supply current,eachgate Igy |[Vs=Vga V=0V 14 2.8 4.5 |mA
L-supply current,eachgate Ig | Vs=Vsa Vi=Viua 13 4.5 7.0 |mA
Power consumption, P Vs=Vsa 55 78 mwW
each gate duty cycle 1:1
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FZH 161
FZH 165

Pin configuration
top view

Logical data, each gate I‘:E}’?f;
Output load factor Fa 10
Input load factor, input A F, 2
Input load factor, input B F, 1
Logic Q=A4B
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FZH 161
FZH 165
FZH 181
FZH 185

Calculation of the Collector Load Resistance R¢
The collector load resistance is derived from the required output voltage and the input and output
currents of the gates as follows:
Reyr = Vsc—Vou _V Rew = Ysc—VaL _V
€A nlgn + NIy pA €87 TIqua— NI pA

where: Vg = supply voltage of the load resistor
n = number of AND-connections
N = number of inputs connected.

The actual resistance used in the circuit must have a value between the limits A and B.
Applications as level-converters:

. B 5—2.4 v __5-04 Vv
FZH161/165, LSL-TTL:  Rea™ g5 5 N 20" oA Res=20-N16 mA
where: n, = 2for Ny =10

12-10 V _ 12-10 Vv

FZH 181/185, TTL-LSLizv: Rea= 73807 NT A Ree=50-N15 mA
15-12 v 15-1.0  V

TTL-LSLisv: Rea= 1250 T NT WA Ree=50-N1.8 mA

where: n, = 4 for Ny, =25
Applications with wired-AND-connections of the FZH 161/165:

- _12-10 V. _ 12-04 V_
12V-range: Rea= g6 NT WA Res=250_N15 mA
_ 15-12 V. _ 12-04 V.

15V-range: Rea™ g0 N1 wA Res=20_N18 mA

where: n, = 9 for Ny = 10.

Applications with TTL-wired-AND-connections of the FZH 181/185: see formulae and resistance
table of FLH 201.
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FZH 181
FZH 185

order numbers

FZH 181:
FZH 185:

Q67000-H326
Q67000-H327

Quadruple TTL-LSL-Level-Converter

The FZH 181/185 may also be used as LSL-wired-AND stages. The collector load resistance is
calculated according to the formulaes stated on the preceding page. The upper limit of the break-
down voltage at the Q-outputs is 18 V.

Electrical characteristics
temperatureranges 1 and 5

Supply voltage Vs
H-input voltage Viu
L-input voltage Vi
L-output voltage VaL
VQL
DC noise margin Vom
L-input current, =I,
each input
H-input current, Iy
each input
I,
H-output current, Iy

each output

H-supply current, each gate Iy
L-supply current, each gate Ig,
Power consumption, P
each gate

test

lower

upper

Delay times, Vs=12V, Fq=1, T,=25 °C

Propagation delay teLn

tpyL
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test condition cot. limitB | typ. limit A unit
4.75 5.0 5.25 |V
Vs=4.75V 1| 20 v
Vs=4.75V 8 08 |V
Vs=4.75V 1 04 |V
V|H=2.O V,
Io =16 mA
Vs=4.75V 1 1.0 |V
Vig=2.0V,
I =50 mA
0.4 1.0 Vv
Vs=5.25V 4 1.6 | mA
V=04V
Vs=5.25V 3 80 pA
Vin=2.4V
Vs=5.25V 3 1.0 |mA
V=55V
Vs=4.75V 8 250 pA
V|L=0.8 V,
VQH=1 8V
Vs=5V, V,=0V 6 1.0 2.0 |mA
Vs=5V, V,=5V 7 85| 12 mA
Vs=Vsa 24 37 mwW
duty cycle 1:1
Vsc=12V } 29 130 | 300 'ns
Vse=12V 20 60 ns



FZH 181
FZH 185

[ [ Pin configuration

T 7T T 7T [ JC 7T 0[] top view
1 2 3 I 5 6
A B a

7
Os
Logical data, each gate ‘ ﬁ&?ﬁ&
Output load factor Fq l 10
Inputload factor, eachinput  F, 1
Logic Q=A4B
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FZH 191 order numbers

FZH 195 FZH191: Q67000-H633

FZH 201 FZH195: Q67000-H634
FZH 201: Q67000-H636

FZH 205 FZH 205: Q67000-H637

Tentative data

FZH 191/195 Triple 3-Input NAND-Gate with N-Input
FZH 201/205 Hex Inverter with Strobe Inputs

Electrical characteristics

12 V-range . test lower upper R
temperature ranges 1 and 5 test condition cot. | limitB |WP- |limitA | unit
Supply voltage 11.4| 12.0 135 |V
H-input voltage Vi Vs=Vsg 1 7.5 \'
L-input voltage Vi Vs=Vsg and Vg, 2 45 |V
H-output voltage Van Vs=Vgsg and Vg, 10.0| 11.3 \'
V||_=4.5 V, 2
~Iy=0.1 mA
Output voltage VaL Vs=Vgp 1 0.9 1.7 |V
Viy=7.5V, I =15mA
DC noise margin
H-signal Vim 2.5 5.0 \Y
L-signal Vom 2.8 5.0 Vv
H-input current, Iy Vs=Vga 3 1.0 |pA
each input Vi=Viua
L-input current, =I,. Vs=Vsa 4 0.8 1.5 |mA
each input Vi =17V
Short circuit output -Iy Vs=Vga, Vo=0V 5 9 15 25 mA
current, each output
H-supply current, Isy Vs=Vga 6 0.9 1.6 |mA
each gate V=0V
L-supply current, I, Vs=Vga 7 1.7 3.0 [mA
each gate Vi=Viua
Power consumption, P Vs=Vsa 15 31 mW
each gate duty cycle 1:1

Delay times, Vs=12V, Fa=1, T,=25 °C

Propagation delay tpHL 90 |175 310 ns
tPHL = 90 175 310 ns
Transition time trin CL=10pF . 26 200 |340 570 ns

TTHL 70 120 210 ns
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FZH 191
FZH 195
FZH 201
FZH 205
Electrical characteristics
- - test .
:esm\:)é?ar;ﬁ?e range 1 test condition C%st. | typ. It:&?te ,& unit
Supply voltage Vs 15,0} 17.0 |V
H-input voltage Viu Vs=Vsg 1 \Y
L-input voltage ViL Vs=Vggand Vga 2 45 |V
H-output voltage Viy Vs=Vgsg and Vgsu 2 14.3 \
VIL=4-5 V,
—Ioy=0.1 mA
L-output voltage ViL Vs=Vsg 1 1.0 1.7 |V
V|H=7'5 V,IQL=1 8mA
DC noise margin
H-signal Vim 4.5 8.0 \Y
L-signal Vom 2.8 5.0 Vv
H-input current, Iy Vs=Vga 3 1.0 |pA
each input Vi=Vina
L-input current =I,, |Vs=Vsa 4 1.0 1.8 |mA
each input V=17V
Short circuit output ~Iq Vs=Vsga 5 15 25 mA
current, each output Vo=0V
H-Supply current, Iy Vs=Vsa 6 1.2 2.1 |mA
each gate V,=0V
L-supply current, Ig, Ve=Vsa 7 2.3 4.0 |mA
each gate Vi=Viua
Power consumption, P Vs=Vsa 27 46 mwW
each gate duty cycle 1:1
Delay times, V=15V, Fqo=1, T,=25 °C
Propagation delay trLy 410 ns
teuL - 75 ns
Propagation delay trin C.=10pF 26 195 ns
truL 140
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FZH 191
FZH 195

Triple 3-Input NAND-Gate with N-Input

5 Pin configuration

CITCIT LT LI LCITCT LT g top view
1 2 3 kb 6 7 8
N A B ¢ Q 0g
Schematic (each gate)
oy
A 10k 9.kQ
B g L
1kQ
C
3009
10092
. Qa
N o
68k
22kQ
o[]s
Logical data, each gate I‘:ﬁqﬁ’f’&
Output load factor H-signal Fau 100
L-signal FaL 10
Input load factor, each input  F, 1
Logic Q=ABC
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FZH 201
FZH 205

Hex Inverter with Strobe Inputs

Vg Strobe!
1

1111211
r—lrﬂ

i
D : D Pin configuration
J l__ll_JI_._llf_lL__l top view
1 A b 5 6 7 8
A Q Strobe 2 0s
Schematic (each gate) A
next gate 10kQ [ﬁgjkﬂ
Strobe
1kQ
A
QNDQ
1009
Qa
6.8k Q
2.2k
Logical data, each gate upper
limit A
Output load factor H-signal Fan 100
L-signal FaL 10
Input load factor A-inputs  F; 1
. strobe1 F, 4
strobe 2 F, 2
Logic Q = A strobe
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FZH 211
FZH 215
FZH 231
FZH 235

order numbers

FZH 112:
FZH 215:
FZH 231:
FZH 235:

Q67000-H639
Q67000-H640
Q67000-H642
Q67000-H643

Tentative data

FZH 211/215, Quadruple 2-Input NAND-Gate with Open Collector Output and N-Input

FZH 231/235 Dual 5-Input NAND-Gate with Open Collector Output and N-Input

Calculation of the collector resistance see FZH 161/165

Electrical characteristics

12-V-range
temperature ranges 1 and 5

Supply voltage
H-input voltage
L-input voltage
L-output voltage

DC noise margin
H-signal

L-signal

H-input current,
each input
L-input current,
each input
H-output current,
each output
H-supply-current,
each gate
L-supply current,
each gate

Power consumption,
each gate
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test condition ::is,t l :mf'é typ. ﬂ,‘:,‘,)fk unit
11.4 12.0 135 |V
Vs=Vgp 1 7.5 \'
Vs=Vsp and Vs, 8 45 |V
s=Vssp 1 0.9 1.7 |V
Vin=7.5V,Iq =15mA
2.5 5.0 Vv
2.8 5.0 Vv
Vs=Vsa 3 1.0 |pA
Vi=Viua
Vs=Vsa 4 0.8 1.5 |mA
V||_=1 gV
Vs=Vgp 8 80 uA
V\.=4.5V, Vqu=18V
Vs=Vsa 6 1.0 1.7 [mA
V=0V
Vs=Vsa 7 0.4 1.0 |mA
Vi=Viua
Vs=Vsa 8.5 18 mwW
duty cycle 1:1




Electrical characteristics

15 V-range

temperature ranges 1 and 5
Supply voltage Vs
H-input voltage Viu
L-input voltage ViL
L-output voltage ViL
DC noise margin

H-signal Vam
L-signal Vom
H-input current, Iy
each input

L-input current, =I.
each input

H-output current, Ign
each output

H-supply current, Igy
each gate

L-supply current, Is,
each gate

Power consumption, P
each gate

FZH 211
FZH 215
FZH 231
FZH 235
test condition ::ecstt :?n‘ﬁ? ;3 typ. ;':gﬁte I'A unit
13.5 15.0 17.0 |V
V5=V55 1 7.5 \
VS=VSB and VSA 8 4.5 \Y
Vs=Vsg 1 1.0 1.7 |V
Viu=7.5V,I5 =18 mA
4.5 8.0 \'
2.8 5.0 \%
Vs=Vsa 3 1.0 |pA
Vi=Viua
Vs=Vsa 4 1.0 1.8 |[mA
VIL=1 WA
Vs=Vsg 8 80 wA
Vi .=4.5V, Vou=18V
Vs=Vsa 6 1.3 21 |mA
V=0V
Vs=Vsa 7 0.7 1.4 |mA
Vi=Vina
Vs=Vsa 15 30 mw
duty cycle 1:1
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I

| FZH 211
FZH 215

Quadruple 2-Input NAND-Gate with Open Collector Output and N-Input

Pin configuration
L Sy S S D D SN | top view

1 2 3 Iy 5 [} 7

N A B Q

Schematic (each gate)

ﬁol/s
Nk
A
B
a
N o—
75k
25k
4)05
Logical data, each gate lt:&;:te;\
Ouput load factor Fa 10
Input load factor, each input F, 1
Logic Q=48
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FZH 231
FZH 235

Dual 5-Input NAND-Gate with Open Collector Output and N-Input

s
16

N

L I A L

[ arAarararir

9
1

—

Pin configuration

C I JC T T T T 1 top view
1 A 3 4 5 6 7 8
N A B C D G Q@ G0
Schematic (each gate)
A —ol/s
B 11k
C
D
6 a
N o
75k
25kQ
—0
Logical data, each gate upper
limit A
Output ioad factor Fa l 10
Input load factor, each input F, I 1
Logic Q= ABCDG
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FZH 241
FZH 245

FZH 241:
FZH 245:

Q67000-H645
Q67000-H646

Dual 5-Input NAND-Schmitt-Trigger with Expander Nodes

Tentative data

The number of inputs can be expanded as required by means of additional input diodes BAW 76
at the expander input N,. The anodes of the diodes must be connected in parallel to Nj.

Electrical characteristics
12 V-range
temperature ranges 1 and 5

Supply voltage

H-input voltage
L-input voltage

Upper threshold voltage
Lower threshold voltage
Hysteresis

H-output voltage

L-output voltage

DC noise margin
H-signal

L-signal

H-input current,
each input

L-input current,
each input

Short circuit output
current, each output
H-supply current,
each gate

L-supply current,
each gate

Power consumption,
each gate
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test condition :mfrB typ. ;:51?5\ unit
11.4 12.0 1356 |V
Vs=Vsg 7.5 v
VS=VSB and VSA 4.5 \)
Vs=12.0V 6.5 v
Vs=12.0V 5.6 \
Vs=12.0V 0.9 \
Vs=Vsg and Vs, 10.0 | 11.3 v
V“_=4.5 V,
~I54=0.1 mA
Vs=Vss 0.9 1.7 |V
V|H=8.0 V,IQL=1 5 mA
2.5 5.0 Vv
2.8 5.0 V
VS=VSA 1.0 (LA
Vi=Viua
Vs=Vsa 1.5 [mA
V=17V
Vs=Vsa 9.0 15.0 25.0 |mA
V=0V, T,=25 °C
Vs=Vsa 4.0 6.3 |mA
V=0V
Vs=Vsa 4.0 6.3 |mA
Vi=Viua
Vs=Vsn 48 mwW
duty cycle 1:1



FZH 241

FZH 245

Electrical characteristics
15 V-range it lower upper ;
temperature ranges 1 and 5 test condition limitB | tYP- limit A unit
Supply voltage Vs 13.5 15.0 17.0 |V
H-input voltage Viu Vs=Vss 7.5 \Y%
L-input voltage ViL Vs=Vgp and Vgp 45 |V
Upper threshold voltage Vs Vs=15.0V 6.4 \%
Lower threshold voltage Vs Vs=15.0V 5.5 \'
Hysteresis Viy Vs=15.0V 0.9 \Y
H-output voltage Vau Vs=Vsg and Vg, 12.0 14.3 \Y

V=45V,

~Iou=0.1 mA
L-output voltage Var Vs=Vss 1.1 17 |V

VIH=7{5 V,IQL=1 8 mA
DC noise margin
H-signal Vam 4.5 8.0 \%
L-signal Vom 2.8 5.0 \%
H-input current, Iy Vs=Vsa 1.0 |©A
each input Vi=Vina
L-input current, B m Vs=Vsa 1.8 |mA
each input V=17V
Short circuit output I Vs=Vsa 9 15 25 mA
current, each output V=0V, T,=25 °C
H-supply current, Isy Vs=Vsa 4.5 7.3 |mA
each gate V=0V
L-supply current, Is, Vs=Vsa 5.0 8.0 |mA
each gate Vi=Viua
Power consumption, P Vs=Vsa 72 mW
each gate duty cycle 1:1
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i
Sj Pin configuration

LI T T T LT LI LI T top view
2 3 4 5 8 7 8
A B t D 0 0

Logical data, each gate upper
limit A
Outputload factor H-signal Fau 100
L-signal FaL 10
Inputload factor, each input F, 1
Logic Q=ABCD
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FZJ 101
FZJ 105
FZJ 111
FZJ 115

order numbers

FZJ101: Q67000-J95
FZJ 105: Q67000-J124
FZJ111: Q67000-J96
FzJ 115: Q67000-J125

FzJ 101/105 JK-Master-Slave-Flipflop with two J and K-Inputs
FZJ 111/115 JK-Master-Slave Flipflop with N-Inputs

Electrical characteristics
12 V-range
temperature ranges 1 and 5

Supply voltage Vs
H-input voltage Viu
L-input voltage ViL
at any input except C

L-input voltage Vi
at C

H-output voltage Van
L-output voltage Var
DC noise margin

H-signal Vim
L-signal Vim
H-input current Iy
at any input except C

H-input current at C Iy
L-input current e m
at any input except C

L-input current at C S m
Short circuit output —Iy
current, each output

Supply current Ig

Delay times, Vs=12V, Fo=1, Ta=25 °C

Clock pulse duration toc
Reset pulse duration to
Set pulse duration tos
Hold time ty
Setup time ts

Maximum clock frequency £

Transition time trin
Transition time truL
Propagation delay teLn
from C to Q teHL
Propagation delay tpLH
from Ror Sto Q trHL

test condition :gstt :?,m?ra l typ. ‘ ﬁ,":ﬁf& l unit
11.4| 12.0( 135 |V
Vs=Vse 22 7.5 \Y
Vs=Vsg and Vga 22 45 |V
VS=VSB and VSA 22 4.0 |V
Vs=Vgsp and Vsp 22 10.0| 11.3 \
V|L=4'5 V,
—VQH=0'1 mA
Vs=Vss 22 1.0 1.7 |V
V|H=7.5 V,
Io =15 mA
2.5 5.0 Y
2.8 5.0 Vv
Vs=Vsa 23 1.0 | A
Vi=Viua
VS=VSAI VI=V|HA 23 3.0 (.LA
Vs=Vsa 24 0.8 1.5 |mA
Vi =17V
Vs=Vsa 24 1.6 3.0 |mA
V||_=1 gV
Vs=Vsa 25 | 10.0 | 30.0| 50.0 |mA
V=0V, T,=25 °C
Vs=Vsa 23 8.0| 14.0 |mA
0.6 us
1.0 us
at 50% 1.0 us
0 ns
0 ns
| duty cycle 1:1 0.2| 0.5 MHz
1 31 |200 [340 570 ns
JC. =10 pF 31 70 |120 210 ns
31 |160 |290 520 ns
C. =10 pF at 31 |270 |450 770 ns
4.5V above ground 30 70 (165 330 ns
30 |180 (330 580 ns

Note: R and S are approx. 1.5 normalized loads dynamically.
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FZJ 101
FZJ 105
FZJ 111
FZJ 115

Electrical characteristics
15 V-range
temperature ranges 1 and 5

Supply voltage Vs
H-input voltage Vin
L-input voltage ViL
at any input except C

L-input voltage at C ViL
H-output voltage Van
L-output voltage Var
DC noise margin

H-signal Vam
L-signal Vom
H-input current Iy
at any input except C

H-input current at C Iy
L-input current I,
at any input except C

L-input current at C -1,
Short circuit output -Iq
current, each output

Supply current Ig

Delay times, Vs=15V, F,=1,

Clock pulse duration toc
Reset pulse duration tor
Set pulse duration tos
Hold time ty
Setup time ts

Maximum clock frequency f

Transition time trin
Transition time truL
Propagation delay TpLn
from C to Q Ten
Propagation delay tpLy
from Ror Sto Q teny

Note: R and S are approx. 1.5 normalized loads dynamically.
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test condition (t:ecstt Ilm:)rB | typ. ﬁ&?f;\ unit
13.5 | 15.0( 17.0 \
Vs=Vsg 22 7.5 \
Vs VSB and VSA 22 4.5 \'
Vs=Vsg and Vg, 22 40 |V
Vs=Vsp and Vg, 22 {120 | 143 Vv
V|L=4'5 V,
—Iop=0.1 mA
Vs=Vgp 22 1.1 1.7 |V
Viy=7.5V,
Io =18 mA
4.5 8.0 Vv
2.8 5.0 \"
VS Vsa 23 1.0 |[pA
=Viua
Vs Vsar Vi=Viua 23 3.0 |pA
Vs=Vga 24 1.0 1.8 |mA
V=17V
Vs=Vsa 24 2.0 3.6 |mA
V=17V
s=Vga 25 | 150 | 37.0| 60.0 [mA
V. =0V, T,=25 °C
Vs=Vga 23 11.0/ 20.0 |mA
Tpo=25 °C
] 0.6 us
1.0 us
iat 50% 1.0 us
0 ns
0 ns
| duty cycle 1:1 0.5 MHz
1, 31 410 ns
§ CL=10pF 31 75 ns
31 330 ns
C.=10 pF at 31 470 ns
4.5V above ground 30 195 ns
30 340 ns



FZJ 101
FZJ 105
FzZJ 111
FZJ 115
Clock pulse
® 1 isolate slave from master
© 2 enter signal from J and K into master
) / 3 disable inputs J and K
® 4 transfer information from master to slave
Schematic
N N-
Vso a b
390 DQJk [jwk ﬂmk 91k | {390
X S
T e e
o 68k 68k P =
0o g N 22k 22k 14 o Q
§o ¢ 444?—1 — I R
97k 4 A
10k
K
1k | |68k
y ><
Yy & x x Ax
Co
ﬁ‘lOk Hu: 10k ﬁmk QQ.‘Ik ! 10k Hﬂ( [jmk
b »! P
T g
Y x vy X X X X |
NJZ)& ONKZ)
Nja© h 4 4 %k
3 e H(Lr'%/ . PH Moy
¢ 68k 68k ok,
2 22k 22k o
y h 4
USO
N

R = reset input, S = set input, C = clock input

') FZJ 101/105 only

2) FZJ 111/115 only
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T

| FZJ 101
FZJ 105
FZJ 111
FZJ 115

Vg C Kk K § Ng @
B 5 % ®w % om0 g
o I s Y s Y s Y s O |

1
_‘ FZJ 101/105
’ H [ n Pin configuration
LN S S IS B S S top view
T 2 3 L 5 8 1 38
b 3 R Na 0 0

B B % B L N 10 g
] e Y s Y s Y e
r_l_lﬁl_l

J FZJ 111/115
Pin configuration
N N S S top view
2 3 & 5 7
J R Q

. upper
Logical data limit A
Outputload factor, H-signal Fqy 100
each output L-signal Fq, 10
Inputload factorat C H-signal F,y 3

L-signal F,_ 2
Input load factor F, 1
remaining inputs

Truth table

J=JJ,
fn , bt K = K,K, FZJ 101/115 only
J K , Q t, = bit time before clock pulse
t.+1 = bit time after clock pulse
L L Q, _
L H L L-level at R sets Q to L
H L H L-level at S sets Q to H
H H Q, R and S operate independent of C.
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order numbers

FZJ 121

FzJ121: Q67000-J385 FZJ 125
FzJ 125: Q67000-J386
Dual JK-Master-Slave Flipflop with Set and Reset
Tentative data
Electrical characteristics |
12 V-range . ower upper .
temperature range 1 and 5 test condition limitB | %P limitA | umt
Supply voltage Vs 11.4 12.0 135 |V
H-input voltage at C Vi Vs=Vsg 6.5 ’ \
L-input voltage at C ViL Vs=Vsp and Vga 40 |V
H-input voltage at Viy Vs=Vsp 8.0 \
J and K
L-input voltage at ViL Vs=Vsg and Vsa 55 |V
J and K
H-input voltage at Vi Vs=Vsg 7.5 \
R and S
L-input voltage at ViL Vs=Vsg and Vsp 45 |V
R and S
H-output voltage Van Vs=Vsg and Vg, 10.0 11.3 \Y
Vv, =4.5V"),
—I5.=0.1 mA
L-output voltage VaL Vs=Vsg 1.0 1.7 |V
Vin=7.5V1),
I =15 mA
DC noise margin
H-signal Vim 2.0 5.0 \
L-signal Vim 2.3 5.0 \
H-input current at C Iy Vs=Vsa 3.0 |pA
Vi=Viua
H-input current at Iy Vs=Vsa 1.0 |pA
J, K, Rand S Vi=Viya
L-input current at -I,. Vs=Vsa 1.6 3.0 |mA
C,Rand S V“_=1.7V
L-input current at -I,. Vs=Vsa 0.8 1.5 |mA
J, K Vi =17V
Short circuit output ~Iq Vs=Vsa 9.0 15.0 25.0 |mA
current, each output V,=0V
Supply current Is Vs=Vsa 15.0 240 |mA

1) V, applied to R and S resp.
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FZJ 121
FZJ 125

Electrical characteristics
15 V-range
temperature ranges 1 and 5

Supply voltage
H-input voltage at C
L-input voltage at C
H-input voltage at
J and K

L-input voltage at

J and K

H-input voltage at
R and S

L-input voltage at

R and S

H-output voltage

L-output voltage

DC noise margin
H-signal

L-signal

H-input current at

H-input current at
J,K,Rand S
L-input current at
C,Rand S

L-input current at
Short circuit output
current, each output
Supply current

1) V, applied to R and S resp.
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lower

upper

test condition limitB | typ- limitA | unit
13.5 15.0 17.0 |V
Vs=Vsp 6.5 v
Vs=Vsg and Vg, 40 |V
Vs=Vsg 8.0 \%
VS=VSB and VSA 5.5 \%
VS= VSB 7.5 \
Vs=Vsg and Vg, 45 |V
Vs=Vsg and Vs, 12.0 14.3 Y
Vi =4.5 V1)
Ioy=-0.1 mA
Vs=Vss 1.1 17 |V
Viy=7.5),I5,=18 mA
4.0 8.0 \Y
23 5.0 \"
Vs=Vsa 3.0 |[pA
Vi=Vina
Vs=Vsa 1.0 |pA
Vi=Viua
Vs=Vsa 2.0 3.6 |mA
Vi =17V
Vs=Vsa 1.0 1.8 [mA
V=17V
Vs=Vga 9.0 15.0 25.0 [mA
V=0V
Vs=Vsa 20.0 320 |[mA



FZJ 121
FZJ 125

b € x J 8§ R @
® B % B 12 N 10 9
rrrrararara
n
[ -
=7 ] Pin configuration
CJT LI LI LILITLIT LT top view
T ¢ 3 & 5 6 7 8
c x J § R @ a o5
Truth table
¢ ¢ t, = bit time before clock pulse
n nt1 t,+1 = bit time after clock pulse
J K Q L-level at R sets Q to L.
: L-level at S sets Q to H.
L L Q, R and S operate independent of C.
L H L
H L H
H H Q,
Logical data, each flipflop ﬁgﬁ’f;
Output load factor H-signal Fan 100
each output L-signal  FqL 10
Input load factor
atC _ H-signal Fy 3
atRandS _ H-signal Fy 1
atC,Rand S L-signal  F)_ 2
remaining inputs 1 1
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FZJ 1 31 order numbers:

FZJ 135 FZJ 131: Q67000-J388
FzJ 135: Q67000-J389

Quadruple D-Flipflop (Tentative Data)

The FZJ 131/135 contain four D-flipflops. Information present at the D-input is transferred to
the Q-output while the clock input C is at H. The D-input is disabled at C = L.

Application: 4 bit scratch pad memory

Electrical characteristics

12 V-range . lower ‘ upper :
temperature ranges 1 and 5 tost condition limitB | tYP- limitA | unit
Supply voltage Vs 11.4 12 136 |V
H-input voltage Viu Vs=Vgg 7.5 Vv
L-input voltage ViL Vs=Vsg and Vg, 45 |V
H-output voltage Vanu Vs=Vsa, —I5=0.1 mA 10.0 11.3 Vv
V|H=7-5 \Y
L-output voltage Var Vs=Vse, Io=15 mA 0.9 1.7 |V
V|D=4'5 V, V|C=7'5 \Y
DC noise margin
H-signal Vam 25 5 \Y
L-signal m 2.8 5 \"
H-input current, each input I, Vi=Vs=Vga 1 uA
L-input current at D -I, Vs=Vss, V=17V 3 mA
L-input current at C ~I, Vs=Vga V=17V 6 mA
Short circuit output current, —I Vs=Vg, Vi=Va=0V 9 15 25 mA
each output
Supply current Ig Vs=Vga V=0V 22 32 mA
Power consumption P Vs=Vsa V=0V 264 432 mW
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FZJ 131

FZJ 135
Electrical characteristics
15 V-range iti lower upper i
temperature ranges 1 and 5 test condition limit 8 | P limitA | unt
Supply voltage Vs 13.5 15 17 \Y
H-input voltage Viy Vs=Vsp 7.5 V
L-input voltage ViL Vs=Vgsg and Vsy 45 |V
H-input voltage Vanu Vs=Vsp, —I5=0.1 mA 12.0 14.3 \

VIH=7'5 \Y
L-output voltage VarL Vs=Vsg, [o=18 mA 1.0 1.7 |V
v Vip=45V, V=75V

DC noise margin
H-signal Vom 4.5 8 \
L-signal am 2.8 5 Vv
H-input current, each input I; Vi=Vg=Vga 1 wA
L-input current at D -I, Vs=Vgsa V=17V 3.6 |mA
L-input current at C -1, Vs=Vsa V=17V 7.2 | mA
Short circuit output current, —Iq Vs=Vga Vi=Vo=0V 9 15 25 mA
each output
Supply current I Vs=Vsa V=0V 28 42 mA
Power consumption P V=V, V=0V 420 720 mW
Logical data, each flipflop
Output load factor Fan 100
each output FaL 10
Input load factor at D F, 2
Input load factor at C F, for 2 flipflops 4
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FZJ 131
FZJ 135

s 0y 0 Dy C34 Dz 03 03
¥ 1B % 13 12 M 10 9
M r o

m Pin configuration

CLJLCITCITCITLICT g top view
2 5

Schematic (each flipflop)

. . - . o Vg
[jIUkSZ [T]mkﬂ ilﬂkﬂ [T]ISkQ [ﬁlﬂkﬂ ﬁWkQ 10kQ

< 2kQ 2kQ i
300Q <_: 300Q
1009
a
P-4
Yy \ 4
A 8k
Q]mz *
- ‘005
o
3 0 to second flipflop
Truth table (each flipflop) C
inputs output
c D, O-n+1
n: bit time before clock pulse
L L Q, n+1: bit time after clock pulse
L H Q,
H L L
H H H

314



order numbers: FZJ 1 41
FzJ 141: oe;ooo-jgg; EZJ 145
FZJ 145: Q67000—

FzJ 1561: Q67000-J394 FZJ 151
FzJ 155: Q67000-J395 EZJ 155

Synchronous Counters (Tentative data)

FZJ 141/145 Synchronous Decimal Counter
FZJ 151/155 Synchronous 4-Bit-Binary Counter

The FZJ 141/145 and FZJ 151/155 are synchronous counters with set inputs for each bit, a
common reset input, clock and carry gating. The information is stored in JK-flipflops. It is available
at the outputs Q. The information is transferred to the Q-outputs at the trailing edge of the

clock pulse.

Electrical characteristics

12 V-range i lower upper .
temperature ranges 1 and 5 test condition limit B | e limitA | unit
Supply voltage Vs 114 12 135 |V
H-input voltage Via Vs=Vss 7.5 \%
L-input voltage ViL Vs=Vgg and Vgp 45 |V
H-output voltage Vau Vs=Vsg —Iq=0.1 mA 10.0 11.3 \Y;
L-output voltage Van Vs=Vsg Ig=15 mA 0.9 1.7 |V
DC noise margin, H-signal V,u 2.5 5 \
L-signal V... 2.8 5 \Y

H-input current, each input I,y Vs=V,=Vsa 1 wA
L-input current, each input —I,_ Vs=Vsa V=17V 0.8 1.5 |mA
Short circuit output current, —Iy Vs=Vsa Vo=0V 9 15 25 mA
each output
H-supply current Iy Vs=Vsa Vi=Vsa 12 mA
L-supply current Is, Vs=Vsa 20 mA

inputR: V,=0V

remaining

inputs: V=V,
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FZJ 141
FZJ 145
FZJ 151
FZJ 155

Electrical characteristics
15 V-range
temperature ranges 1 and 5

Supply voltage

H-input voltage

L-input voltage

H-output voltage

L-output voltage

DC noise margin, H-signal
L-signal

H-input current, each input

L-input current, each input

Short circuit output current,

each output

H-supply current

L-supply current

Logical data

Output load factor,
each output

Fan
Far

Input load factor, each input F,
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lower

upper

test condition limit B J typ. ’ limit A unit
13.5 15 17.0 |V
Vs=Vsg 7.5 \
Vs=Vgg and Vs, 45 |V
Vs=Vsg, —Iq=0.1 mA 12 14.3 \
Vs=Vsg, In=18 mA 1 1.7 |V
4.5 8 \
2.8 5 \
Vs=V,=Vg, 1 vA
Vs=Vsa V=17V 1 1.8 | mA
Vs=Vsa V=0V 9 15 25 mA
VS= VSA, V[ = VSA 15 mA
s=Vsa 23 mA
inputR: V,=0V
remaining
inputs: V=V,
100
10
1




FzJ 141
FZJ 145
FZJ 151
FZJ 155
Truth table: Decimal counter Truth table: Binary counter
FzJ 141/145 FZJ 151/155
count condition: A=B=C=D=E=Ec.=R=H count condition: A=B=C=D=E=E;=R=H
outputs outputs
sequence Ca Qb Qc Qs Qa sequence Co Qp Qc Qs Qa
0 L L L L L 0 L L L L L
1 L L L L H 1 L L L L H
2 L L L H L 2 L L L H L
3 L L L H H 3 L L L H H
4 L L H L L 4 L L H L L
5 L L H L H 5 L L HL H
6 L L H H L 6 L L HHL
7 L L H H H 7 L L H H H
8 L HL L L 8 L HL L L
9 H H L L H 9 L HL L H
10 L H L H L
1 L HL HH
12 L HH L L
13 L HH L H
14 L HH H L
15 H H H H H

Set and reset conditions

Set and reset inputs operate independent of the clock input C and the enable input E. If these
inputs are not used, they must be connected to VS To store the information properly first R must
return to H-level before the inputs A through D

inputs  _ outputs

R A B C D Qs Qg Q¢ Qp
L H H H H L L L L
L L X X X H X X X
L X L X X X H X X
L X X L X X X H X
L X X X L X X X H
X =L or H-signal

Enable conditions

enable E | operating mode enable E¢ | Carry output Cq
L inhibit L L
H count H LorH
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FZJ 141
FZJ 145
FZJ 151
FZJ 155

s E B0 g
B %5 h B

I l_IJ J I_l.I LIJ LL! - Pin configuration, top view
1 2 3 & 5 8 7 8
R ¢ C o D qp o0
Block diagram of FZJ 141/145
0y Og g Op
| L | |
I Hlewslillaa ]
[T
C 4 g
oAy
R o——rt
° o ) )
A B t D Ec

E
B
17
i

= ] N =
bl =S

C
E
R

D
o

A B

=i 0—

=]l
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order numbers: FZK 101

FZK101: Q67000-K6 FZK 105
FZK105: Q67000-K7

Timing Circuit with N-input (Tentative data)

The FZK 101/105 feature the following operating modes:

1. Monostable multivibrator. L, J, and M connected.

2. Pulse delay. L and K connected.

3. Pulse reduction. J and M connected.

4. Delay switch, L-K and M-Og connected.

5. Pulse delay is retriggerable if the retrigger pulse returns before the recovery time is elapsed.

6. An electrolytic capacitor can be used as timing component C.. _

7. When the supply voltage Vs is switched on, Q remains at L only if R is supplied with an
L-level.

8. No voltages and currents may be applied to the function inputs J, K, L, M. The required con-
nection between J, K, L, M may not exceed 5 mm.

9. Inputs A or B must be supplied with an L-level, if C and D are used as trigger inputs.

i isti . lower r .
_‘Elze\(;f:alggIeCharaCterlStlcs test condition I?miteB typ. ﬁﬁ-‘?teA unit
temperature ranges 1 and 5
Supply voltage Vs 1.4 12.0 135 |V
H-input voltage Vi Vs=Vsp 7.5 \Y
L-input voltage VL Vs=Vgsg and Vsy 45 |V
H-output voltage Van Vs=Vsg and Vsp 10.0 11.3 \'

V||_=4.5 Vv,
—IQH=O.1 mA
L-output voltage VoL Vs=Vss 1.0 1.7 |V
VIH=7'5 V, IQL=1 5 mA
DC noise margin
H-signal Vim 2.5 5.0 \)
L-signal ) Vim 2.8 5.0 \'
H-input current, IIH VS=VSAI V|=V|HA 1.0 LLA
each input
L-input current, I, Vs=Vsa VI .=1.7V 0.8 1.5 |mA
each input
Short circuit output current —Ig Vs=Vgsa Ta=25 °C 10.0 30.0 50.0 |mA
L-supply current I 13.: 185 [mA
H-supply current Isy 12.0 17.0 [mA
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FZK 101
FZK 105

Electrical characteristics
15 V-range
temperature ranges 1 and 5

Supply voltage Vs
H-input voltage Vin
L-input voltage ViL
H-output voltage Viy
L-output voltage Vi
DC noise margin

H-signal Vim
L-signal Vim
H-input current, IH
each input

L-input current, -1,
each input

Short circuit output current —I,
H-supply current Igy
L-supply current Is,
Delay times, 12 and 15 V-ranges
Propagation delay tpLn
Propagation delay teuL
at pulse reduction, and

reset mode at pulse delay

and delay switch

Propagation delay tpuL
atremaining operating modes
Input pulse duration t
Output pulse duration tay
Transition time of trigger tr
pulseatA, B, C, D

Recovery time t,
Reset pulse duration tr
Timing components
Resistance R,
Recommended resistance R,
range for high accuracy
Capacitance : C,
Capacitance Cn
Internal capacitance Co

between H and Og

320

lower

test condition l limit B l typ. l ﬁﬁ,?terA unit
13.5 15.0 17.0 |V
Vs=Vsg 7.5 \
Vs=Vsg and Vg, 45 |V
Vs=Vsg and Vg, 12.0 14.3 \Y
V||_=4.5 V,
—I51=0.1 mA
Vs=Vsg 1.1 1.7 |V
V,H—7 5 V,I5.=18 mA
4.5 8.0 \'
2.8 5.0 \
Vs=Vsa Vi=Vina 1.0 | pA
Vs=Vsa V=17V 1.0 1.8 | mA
Vs=Vsa Ta=25 °C 15.0 37.0 50.0 | mA
14.0 20.0 {mA
15.0 21.5 |mA
270 ns
0.1-¢, ns
180 ns
500 ns
400 ns
1 V/us
|(CotCy) s, F
103
500 ns
5 500 kQ
40 200 kQ
no limitation wF
500 pF
10 pF



FZK 101
FZK 105

Pin configuration

top view
Logical data upper
limit A
Output load factor H-signal Fau ’ 100
L-signal FarL 10
Input load factor, Fy 1
each input
Logic Q = (AB) + (CD) Pulse diagrams for:

see pulse diagram

H reset mode (applies for

input R
_\‘——/R _% every operating mode)

output @
e tpHL —’\ .
e

- —

H  monostable multivibrator

inputs ——
Agnd B f — ffﬂfb'“ﬂryq (L, J, and M connected)
t L

or
Cand D jK { H
- e el L
output Q@ fpuy ‘ i H
N —
L
- b =07 - R, - (Co + C4)
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FZK 101
FZK 105

toL

—->-1 e
inputs H
Aand B * k )
or v "

Cand D *

L

output @ oLy ft

)

—— H
t4 Jj f%l-
Iy W il

inputs b | H
Aand B _]L—frarhltrury -—k
or h
Cand D \ j
; —— L
reset R q€i<_ i
/.
¢ H
output Q0 —'bl/pLHI‘h—-fd ﬁ(l‘ \
t— L
”J’ILH — tl
inputs A ; —— —|— H
| 1
Aand B L .

or L
Cand D ‘ Ll-——

— o L

output 0 fpry H

L

'PHL
inputs 3 H
Aand B .
Eund D f H
¢ L
output Q@ PLH 2\ H
L
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Pulse diagrams for:

Pulse delay
(L and K connected)

t4=0.7 Ry (Co+Cy)

Delay switch
(L-K'and M-S
connected)

Reset to Q=L by means
of R=L only

t4=0.7 Ry (Co+Cy)

Pulse reduction
(J and M connected)

a) t,>0.7 - R, (Co+Cy)

a1=0.7 * Ry (Cot+Cy)

b) £,<0.7-R,* (Co+Cy)

tax=t



Order number:
FZL: Q67000-L68

FZL 101

BCD-Decimal-Decoder-Driver for Indicator Tubes (Tentative Date)

The FZL 101 decodes binary coded decimal numbers. Direct control of indicator tubes is possible
by means of output transistors with high breakdown voltages. The FZJ 141 is the corresponding
decimal counter. The following conections have to be made from the Q-outputs of the FZJ 141
to the inputs of the FZL 101: Q4 to A, Qg to B, Q¢ to C, and Qp to D.

Binary input information of the decimal numbers 10 through 15 are suppressed

In addition the following maximum ratings apply:

In addition the following maximum ratings apply:

Output voltage (output transistor blocked) Vg
Output current (output transistor blocked) Iy
each output')

Output current (output transistor conducting) I,
each output

Electrical characteristics

test condition
12 V-range

lower limit B I/upper limit A unit

temperature range 1

Supply voltage Vs
H-input voltage Vi Vs=Vgp
L-input voltage VL Vs=Vsg und Vg,
H-output voltage Vau Vs=Vsa Io=1 mA
L-output voltage Var Vs=Vsg,Ia=9 mA
DC noise margin, H-signal V,nu

L-signal V,m.
H-outputcurrent,each output Ioy Vs=Vsa V=70V
(input combinations Iy Vs=Vsa, V=80V

0 through 9)

H-output current,each output Iy
(input combinations

10 through 15)

VS=VSAr VQ=66 \

H-input current, eachinput I,y Vs=V=Vsa

L-input current, each input -I,, Vs=Vga V=0V

Supply current I Vs=Vsa
inputA,C,D: V=0V

Power consumption P input B: V,=Vs,

1) only for one output at the some time

0 T 80 v
0 2 mA
0 20 mA
lower | 1p. | ueeer | unit
1.4 12.0 135 |V
8.0 \Y;
50 |V
80 \Y;
25 |V
2.0 4.5 v
3.3 5.5 v
50 |pA
1 mA
5 A
1 LA
0.8 1.5 |mA
17 25 mA
205 340 mW
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FZL 101

Electrical characteristics
15 V-range
temperature range 1

Supply voltage Vs
H-input voltage Viu
L-input voltage Vi
H-output voltage Vau
L-output voltage Var
DC noise margin, H-signal V,.u
L-signal  V, m.
H-outputcurrent,each output Iy
(input combinations Iny

0 through 9)
H-outputcurrent,eachoutput Iy
(input combinations

10 through 15)

H-input current, each input I,

L-input current, each input  —I,_
Supply current I
Power consumption P

324

lower

upper

test condition limit B typ. limit A unit
Vs=Vsg 13.5 15.0 17.0 |V
VS=VSB and VSA 8.0 \
Vs=Vgn Io=1 mA 5.0 |V
Vs=Vsa, Ig=9 mA 80 \
25 |V
4.0 7.5 \
3.3 5.5 \%
Vs=Vsa Vq=70V 50 A
Vs=Vgn, Vo=80V 1 |mA
Vs=Vsa Vq=60V 5 LA
Vs=V,=Vsa 1 pA
Vs=Vsa V,=0 V 1 1.8 |mA
s=Ven 18 27  |mA
inputA,C,D: V=0V
input B: V,=Vg, 270 460 mW



FZL 101

L L A 4

Pin configuration, top view

0s
Truth table
BCD-inputs decimal outputs
D C B A 0o 1 2 3 4 5 6 7 8 9
L L L L L H H H H H H H H H
L L L H H L H H H H H H H H
L L H L H H L H H H H H H H
L L H H H H H L H H H H H H
L H L L H H H H L H H H H H
L H L H H H H H H L H H H H
L H H L H H H H H H L H H H
L H H H H H H H H H H L H H
H L L L H H H H H H H H L H
H L L H H H H H H H H H H L
H L H L H H H H H H H H H H
H L H H H H H H H H H H H H
H H L L H H H H H H H H H H
H H L H H H H H H H H H H H
H H H L H H H H H H H H H H
H H H H H H H H H H H H H H
Application with indicator tube
R Notes:
L Recommended supply voltage fortheindicator
tube V=200V
4 \ 180 Resistance R, depends on the lighting voltage
IM | .+ Vg and the lighting currentI; of the indicator
9 ) _/ or equivalent B ° © B
tube.
as follows:
R.= ——VSI" Vs o
0 1 2 3 & 5 6 7 9 B
Decoder FIL 101
A B C D

Decimal Counter

' F7) 18

lcount input
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FZ 100

Test circuits

Vs

test circuit 1

test circuit 4

test circuit 7

326

test circuit 2

QR

test circuit 5

N ——=

test circuit 8

test circuit 3

n open

test circuit 6



FZ 100

Viyo

Vs

test circuit 9

test circuit 11

T

test circuit 13

I

open

open

=

test circuit 10

s
N N
i .
4

45V o_+

test circuit 12

V[L o—t

test circuit 14

Vs
Isy
N N
N I S
_ﬁ' )

open

open
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FZ100

test circuit 15

Vs

test circuit 17
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[LL1]
i
iR

Li
L

J{J
|

17

hass

test circuit 16

open

- —
—]

VS B

test circuit 18



FZ100

I
Z I I
B | M SR S S—
I -
O al T
7 I S H
aiml Lo L J e
— Lo = { H
Vso———q—_‘j—j—‘ Tey - I
! o1
test circuit 19 test circuit 20
each output in tested seperately
oen ——— T
e 1 T m——

Lot
=
TLLLL

VS D__@_
-
test circuit 21 l/IH l/IL
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FZ 100

Vs
—l
test — a Iog—
VI truth ---1(/ <-—IgL
™| {able - T
) I
=7
test circuit 22
Vs
= /.
Ry ﬁs
/ —~
V]H I o see =1 y open
table [
J
)

test circuit 23

v
IL see

[

test circuit 24

" table [

test circuit 25

330

each output is tested seperately

I,4: each input is tested seperately
Is: V,y is applied to all inputs

Viy at ground at
Jiord, T,S,J;,0rd,
K; or Ky T, R, K4, or K,
R T, Js,and J,
S T, Ky, and K5 _
T J,J. K K,R, S

each input is tested seperately

V,_ at 4.5V at 17V at
Ju,ord, R T,J,,0rd,
Ky, or K, S T, K4, or K,

R Jyand J,

S K; and K,

T Ju, Ja Ky, Ky



FZ100

pulse
generator

il

test circuit 26

circuit under test load FZH 141
input output

pulse diagram

an 50% ;
L5V
10 % VII.
i
= oy ,
ogs, ok
L5V L5V
10% 10%.
V
o
”rHL[‘ l" L

Notes:
generator: tr gy = 350 ns, try. = 120 ns, t, = 1 us, amplitude: +10 V.
The load consits of stray and jig capacitance and one gate FZH 141.
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FZ 100

Vs
input output
5]
pulse J{: 2 %__'
qenerator I FZH151 ¢ FZH151
i CL
50 | T 10pF
!
L
circuit under test load

test circuit 27

pulse diagram

input  2and 15

90%
L5V

90%

output -7

¥ 90%

feuLm

teLuIm

L5V

Notes:
generator: t1 y = 350 ns, try. = 240 ns; amplitude: +10 V.

When measuring t, between input 2 and output 7, two tests must be made. During the first test
input 4 must be grounded. During the second test input 1 must be grounded. When measuring z,
between input15and output 9, all inputs must remain open. tr_y and ¢y, are measured at output 7.
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FZ 100

75V s .V, 5V

input output

pulse l l +
generator I
50 a I 15pF

circuit under test load
test circuit 28
pulse diagram
input pulse 0% 307 Vin

output pulse
at VSK= 12V

output pulse
at VSK: 5V

Notes:
generator: 1.y = 350 ns, try. = 120 ns; amplitude: +10 V.

levels: input pulse 4.5 V above ground, output pulse 1.5V for Vsc =5V and 4.5V for Vsc =12V

above ground.
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FZ 100

2V V=5V VSK:UV

pulse
generator

circuit under test load

test circuit 29

pulse diagram
. v

input 80% 80% IH
15V 15V
20% 20% .

l"rlm’! W T;LI: w

F=tpn1 = toy

output
P 45V

Notes:
generator: tr y = 10 ns, ty. = 5 ns; amplitude: +3 V.

levels: input pulse 1.5V above ground, output pulse 4.5V above ground.
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FZ100

input3 Vs
pulse .
generator
50
pulse
generator
50
input R
fpﬁ —
V
0% “*
50% 50% 45V
10% 10%
J % L w
: ’n‘f i :
input S tos — v
0% o0
50% 50% 45V
}JU% 10% v
IL
- e s
- tuii TLH
output Q >t us v
- P
0% 0% o
45V
\_ 10% 10% ¥ v
B L— at
i e
=1 tow = oys [
2
50% 0% ot
- L5V
output 0 199, 10% v
_J oL
fd Bain

test circuit 30

pulse diagram

>

I ~tna-
NULTO.

generator: tyy = 350 ns, ty 4 = 120 ns,
tor =1t,s.=700ns

amplitude: +10V

unused inputs remain open

C. includes jig and stray capacitance
tenLr and tp ys are referred to 4.5V
above ground.
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FZ100

pulse o

generator

test circuit 31

pulse diagram

input C 90% Yy
50% L5y

0% Z
1L
i

output Qor

output 0 or 0

L5V
e

r—— Vau

45V

Notes:

aL

generator: t 4=350 ns, tyy.=120 ns, ¢,7=400 ns

amplitude = +9V, +1 V offset
unused inputs remain open

C, includes jig and stray capacitance.
tpyrL and fp . are referred to 4.5V above ground.

336



LSL-Series
FZ 100

Package outline drawings
Plastic dual-in-linie package 14 pins 20 A 14 DIN 41866 (TO-116)

|==-7.6402]
x:_!‘(
E, E
=i
P
b 20°}=
8 o Bl-go b
=760
weight approx. 1.1 g
dimensions in mm

M 3 F P FE F B

D)
e e e e e weight approx. 1.2 g

8 ! . h
2097 dimensions in mm
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4. MOS-series (Metall-Oxide-Silicon)
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MOS-Series

Table of contents

4. MOS series (Metall-Oxide-Silicon) page
General information on the MOS (Metal Oxide Silicon)-series . . . . . . . . . 341
Protection measures for MOS-circuits . . . . . . . . . . . . . . . . . .. . 342
Glossary of abbreviations used for MOS-circuits . . . . . . . . . . . . . . . 343
Package types for the MOS-seties . . . . . . . . . . . . . . . . . . .. . 347
Working scheme for MOS custom development projects . . . . . . . . . . . . 350
Type index
FDN 141 A Dynamic 256-bit shift register with two clock inputs . . . 351
FDN 151 A Dynamic 256-bit shift register with one clock input . . . 355

m GDJ 156 Two bit shiftregisters . . . . . . ... . . . . . . . . 359

N GDN 116 A Dynamic 64-bit accumulator . . . .. . . . . 362

B GDQ 101, GDQ 106  Static 256-bit read and write memory (RAM) .. . . . . 366
GDR 101, GDR 106 2048, 2240, 2304 bit read-only-memorys (ROMs) . . . . . 373
SAJ 131, SAJ 135 Static frequency divider 1000/1 . . . . . .. . . . 39
SAJ 131 A, SAJ 135 A Static frequency d|v1der1000/1 with externalreset . . . . . . 395

M Not for new developments
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MOS-Series

General Information on the MOS (Metal-Oxide-Silicon) circuits

The circuits of series FDN, GD and SAJ are monolithic integrated semiconductor circuits in
p-channel MOS-technique. In addition to a high level of integration, these circuits show an
outstanding noise rejection, low power requirement and high input resistance. The outputs have
been provided with TTL-compatible power stages. All inputs are protected against static over-
voltages through protection devices (see “Protective measures for MOS circuits”).

Besides the standard circuits listed in this catalog, such as

shift registers
RAMs

ROMs and
frequency-dividers,

Siemens offers the development of MOS custom circuits with special functions and properties a
customer needs for a specific application.
Moreover, variations of standard circuits and sub-systems such as

multiplexers

decoders

counters

serial/parallel converters
arithmetic elements
control logic circuits,

and even entire digital systems, can be realized in MOS

Integration levels of 150 to 250 gate-functions per chip can be realized, depending on the structure
of logic. The maximum size of a multichip MOS-system is limited only by the reguired system
operating frequency; for large systems this will usually have to be below 1 MHz.

For an MOS custom development, a detailed description of system functions, logic diagrams,
logic equations or a TTL-logic may be used as a basis for the MOS-design. Siemens offers their
customers support in working out an MOS-suited logic, MOS-specifications and an optimal
partitioning in case of a multichip-system. The customer may enter into an agreement for MOS-
development at various stages of system documentation, extending from a general system concept
through logik and MOS-layout to masks. These stages (1 through 6), at which cooperation of a
customer with Siemens on an MOS custom-project may start, are shown on the “Working
Scheme for MOS Custom Development Projects”.
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MOS-Series

Protection measures for MOS circuits

To guard the sensitive MOS-circuits against destructive static overvoltages and electrical spikes,
protection devices have been integrated on the chips at all inputs and outputs. They function as
follows: '

1. In the case of positive overvoltages a p-n-junction becomes conducting in forward direction,
to substrate.

2. Negative overvoltages cause a Zener-type diode conduction with a resistance-limited current
into substrate.

3. In addition, all inputs and outputs are connected to thick-oxide protection transistors with a
turn-on voltage of —35 V; these devices will short-circuit inputs or outputs subjected to
overvoltages.

It should be kept in mind however, that these devices can provide only a limited protection;

floors, table tops, chairs, work clothes and carrying trays made of highly insulating material can

enable static charges to build up beyond the maximum rating of MOS protection devices and
should therefore be avoided in MOS work areas. Operators and equipment getting in contact with

MOS-circuits should be electrically grounded through a current-limiting resistor (about 100 k).
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MOS-Series

Glossary of abbreviations used for MOS-circuits

Voltages

Currents

I,
Ig,
DD
Ise
Io
I,
Izz

Voltage, general

Supply voltage

Substrate supply voltage
Drain supply voltage

Gate supply voltage
Additional supply voltage for particular cells or stages (for example GDQ 101)
High level at a signal input
Low level at a signal input
High level at an output

Low level at an output

High level at a clock input
Low level at a clock input
Voltage at a signal input
Voltage at a clock input
Voltage at clock 1 input
Voltage at clock 2 input
Voltage at clock 3 input
Voltage at clock 4 input

High level at an address input
Low level at an address input
Voltage at an address input
Offset-voltage (for example GDR 101)

Leakage current at a signal input

Leakage current at a clock input

Drain supply current

Gate supply current

Output current, general

Input current at an address input

Additional supply current for particular cells,or stages (for example GDQ 101)

Resistances

High level output resistance

Low level output resistance

Load resistance at an output

input resistance at a signai input
Input resistance at clock 1 input
Input resistance at clock 2 input
Input resistance at clock 3 input
Resistance, general

Input resistance at an address input

Capacitances

C
Co

Input capacitance at a signal input
Input capacitance at a clock input
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MOS-Series

Output load capacitance

Input capacitance at clock 1 input
Input capacitance at clock 2 input
Input capacitance at clock 3 input
Input capacitance at clock 4 input
Capacitance, general

Input capacitance at an address input

Frequencies

f Input frequency

fo Clock frequency

Power

P Power dissipation (power consumption)

Prax Maximum power rating

P+ Total power dissipation

Temperatures

Ta Ambient Temperature

Ts Storage Temperature

Timing

ty Delay time

[ Propagation delay

t, Transition time

t. Rise time

ts Fall time

tw Pulse width

twh Pulse width at the high level

twL Pulse width at the low level

taHLI Overlap of input signal and clock (@1),

taiLHI (for example FDN 141 A)

tenLa Transition time HL of the output signal

tiLHa Transition time LH of the output signal

tyHLa Delay of the HL transition of the output signal

tyLHa Delay of the LH transition of the output signal
(for example FDN 141 A)

LAWY ) Pulse width at the H-level of the clock signal

twLo Pulse width at the L-level of the clock signal

[T ) HL transition time of the clock signal

fno LH transition time of the clock signal

tswnL®>  Delay of the HL transition of the &, clock signal

tqon®2  Delay of the LH transition of the o, clock signal

tqyLos  Delay of the HL transition of the o3 clock signal

tyownos  Delay of the LH transition of the @5 clock signal

tyonLt Delay of the HL transition of the input signal

tyaLHI Delay of the LH transition of the input signal
(for example FDN 141 A) -

tyLo Pulse width of the clock signal

twL @1 Pulse width of the clock 1 signal

twL @2 Pulse width of the clock 2 signal
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MOS-Series

tyLo3 Pulse width of the clock 3 signal
fwL®a Pulse width of the Clock 4 signal

twes Pulse width of the inhibit signal CS

fa1a Advance time of the address signal

tioa Delay time of address signals

ta1s Address advance time at turn-on of supply voltage
tazs Address delay time at turn-off of supply voltage
[ Advance time of signal R/W

tace Access time

tarn Delay time of signal R/W

twr/w Pulse width of R/W signal

tyw Switching delay R/W to read signal

tow Pulse width of write signal (for example GDQ 101)
to Overlap of write signal relative to R/W (GDQ 101)
twHi Pulse width of input signal at the H-level

twil Pulse width of input signal at the L-level

tenLr HL transition time of an input signal

teinn LH transition time of an input signal

[T LH transition delay time

twHa Pulse width of an output signal at the H-level

D Clock input

D, Clock 1 input

D2 Clock 2 input

D3 Clock 3 input

D4 Clock 4 input

I Input

In Input 1

12 Input 2

Q Data output

Q Data output inverted
o1 Output 1

Q2 Output 2

Q3 Output 3

Q4 Output 4

Q5 Output 5

Q6 Output 6

Q7 Output 7

Q8 Output 8

Q9 Output 9

L Low logic level (more negative than H-level)
H High logic level (less negative than L-level)

A1 through A6 Address inputs
B1 through B6 Address inputs

CcS Inhibit signal for chip-select
R/IW Read/Write signal
m Noise margin
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MOS-Series

Indices for currents and voltages

Signal input
Address input
Clock inputs
Output
Read/Write signal
Chip-select signal
Offset voltage
Drain supply
Gate supply
Substrate supply
Cell or stage
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Package-Types for the MOS-Series

Tvpe 1 Dimensions in mm

@045
\

E 13541 —=

5243

1. 4-pin metal case 18 A 4 DIN 41876 (similar to TO-72).

2. 6-pin metal case 5 H 6 DIN 41873 (similar to TO-78).

Type 3
®045
\E

[

&
g
.
= ———— o
=3

L——~13.5=1 ——=l48y l——

3. 10-pin metal case 5 J 10 DIN 41873 (TO-100).
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Package Types for the MOS-Series

Type 4

—_—

iﬂﬁ ] ——J 49 g3

4. 12-pin metal case 5 G 12 DIN 41873 (T0-173).

Dimensions in mm

Type 5

2.0 max

mm

7x2.54=17.78

9P 9P 9P 9P 9P _gP gPp

6,98 -»

db db dbh db db dbj db db

1 8
re— 064 —»
r———20,83 ——»
index point

5. 16-pin metal-ceramic DIL package (similar to 20 A 16 DIN 41866).
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Package Types for the MIOS-Series

Type 6 Dimensions in mm

%:l - L =
-Aﬁwmﬁmw my

N

o~

F—M— 043 260wl 0% ‘\,/
e

15.24 —» ,\5
a 2795 >

min.

13
9P 9P YP P TP TP 9P 9P 9P TP TP JP
0.66

- le—9,7" —

24
—

g

2415
T

127 ——
T.

’
nﬁ:uuuuuuuu&

< 29,75
index point

6. 24-pin metal-ceramic DIL package (similar to 20 B 24 DIN 41866).
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Working Scheme for MOS Custom Development Projects

© 60 6 0 06
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FDN 141 A

Ordering Code:
FDN 141A=Q67000-N32

Dynamic 256-bit shift register with two clock inputs

General description

The FDN 141 A is a dynamic 256-bit shift register of the MOS p-channel enhancement type. It
is characterized by a high-speed operation capability (up to 3 MHz) and a low power requirement
(0.8 mW/bit at 3 MHz).

The low-resistance push-pull output-stage can be used to control MOS-, DTL-, TTL- or other
loads directly, with an appropriate voltage supply.

This shift register is also available with guaranteed higher upper frequency ratings.

Special features

Bit-length programmable (change of only one mask required)
TTL-compatible
High upper frequency limit (3 MHz)
Low power requirement: Max. 0,03 mW/bit at 10 kHz
max. 0,8 mW/bit at 3 MHz
Variable output voltage, clock-independent NRZ output signal
Protection devices atall inputs and outputs. 256 bit type exchangeable with EA1204 and pL 5 R256

Block-diagram Pin-connections

clockl (&) clock2(®2)  Vpp
) S

: 6 dela 10
input I o= 256 ;H —ooutput 0
71 top view
Vss
substrate

Maximum ratings l lower, I upper, l unit
Voltage at all connections 174 -30 +0.3 \
(relative to Vgs=0V)

Total power dissipation Pr 300 mwW
Ambient operating temperature Ta 0 70 °C
Storage temperature Ts -55 125 °C

351



FDN 141 A

Operating characteristics at Vpp=—12Vto -14 V, Ro=1 MQ, Cq=20 pf, To=0°t0 70 °C, unless

stated otherwise

Supply voltage
Power consumptio
Signal input
H-input voltage
L-input voltage
Input capacitance
Leakage current

Overlap-time

Noise margin
Signal output
H-output voltage
L-output voltage
H-output resistance
L-output resistance
HL-transition time
LH-transition time
Delay time
Clock-Inputs
Clock frequency
H-input voltage
L-input voltage
Leakage current

Input capacitance
clock 1 and 2
clock 1 and 2

Pulse width

HL-transition time

LH-transition time

Delay time

Deiay time

VD D
n P+

tyrnu =t LH1
m

tiLha
tanLa= taLHa

fo
Vaou
V(I)L
Ip

Co
Co
twL‘I’
LA )
to e
tanL@2=laLHo2
Ta2nL1=ta2HLHI

Test conditions Il?n‘::?% ﬂﬂffk unit
-14 -5 \"
fo=2 MHz, Vpp=-14V 170 mW
-1.5 +0.3 |V
-28 -9 \Y
=0V, fo=1 MHz 3.5 | pf
V,——15 V, all other -1 uA
connections OV, T,=25 °C
V,=-15V, all other -10 UA
connections 0V, T,=70°C
10 ns
1 \
-0,5 \
-14 -10 Vv
Vpp=-5V 500 Q
Vpop=-5V 300 Q
100 ns
100 ns
100 ns
0.01 3.0 | MHz
-2 +03 |V
-28 -26 \"
Vo=-28V, all other -100 MA
connections 0V, T, =25°C|
Vo=0V, fo=1 MHz 85 pf
Vo=-26V, fo=1 MHz 60 pf
0.125 1.0 | us
100 ns
100 ns
0 49 us
Ta1HLI ns
+tno

The supply current Iy, is dependent on the external load; for example, Ipp<—1,5 mA for Rq=
1 MHz, Cq=50 pf, Vpp=-13V, fo=1 MHz.
The maximum load capacitance is dependent on the maximum power dissipation.
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FDN 141 A

Pulse-diagram

clock 1(d1)

“25V 4
=21V 7

fm_mpz () /TLHCI:

/—-— twio
-

ov |
-2v 7

clock 2(02)

-25V |
=27V

D1LHI

[\

TonLa

input 1

)

-9V
10V

T

0V Jueme?256 Bit delay oo oo on om0 om om s
-2V 4+ Y

output Q

-9V
-10V

!
i

’IHLJ * "J/mm

time interval during which a clock pulse is at the L-level.

time interval during which a clock pulse changes from a —=25 V to a -2 V level.
time interval during which a clock pulse changes from a -2 V to a —=25 V level.
time interval of clock signal measured from the —2 V level of a HL-transition of
clock 1 (clock 2, respectively) to the —2 V level of the following LH transition of
clock 2 (clock 1, respectively)

taruui=tqiLyr = time interval during which an input signal must be stable before the clock
voltage changes from —~25 V to -2 V, in order to be transferred into the shift
register correctly.

time interval of the transition of an output signal from -9 V to -2 V.

time interval of the transition of an output signal from -2 V to -9 V.

delay time after which an output signal changes due to a clock transition from
Hto L.

tyon1=ta2tmr = Minimum requirement for the sum of propagation delay and signal transition
time.

Explanations

twLCD
tono
LTI )
tanLd2=lyLH®D2

titHa
tinia
tanLa=laLHa

o
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FDN 141 A

Connection to TTL-circuits

Vs (+10£05V)

o

Vecksy)

T ZkQ FON 1414

input] [N 1

-

4309

390%

Vee (o

|

5V)

_@_

|_ogtput Q

clock1  clock 2

(91) (42)

The TTL-output (node a) must have been designed for +10 V.
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Ordering code:
FDN 151 A: Q67000-N33

FDN 151 A

Dynamic 256-bit shift register with one clock input

General description

The FDN 151 A is a dynamic 256-bit shift register of the MOS P-channel enhancement type. It is
characterized by a low clock input-capacitance (max. 10 pf), a low clock amplitude-requirement
(min 9 V), variable and clock-independent output voltages and a low power requirement (max.

0,8 mW/bit at 1 MHz).

The low-resistance push-pull output stage can be used to control MOS-, DTL-, TTL- or other

loads directly, with an appropriate voltage supply.

This shift register is also available with guaranteed higher upper frequency ratings.

Special features

Bit-length programmable (change of only one mask required)

TTL-compatible

Only one clock input

Very low clock input-capacitance (max. 10 pf)

Low clock amplitude requirement (min. 9 V)

Guaranteed upper frequency rating (1 MHz)

Very low power requirement:Max. 0.25 mW/bit at 10 kHz
max. 0,80 mW/bit at 1 MHz

Variable output voltage, clock independent

NRZ output signal

Protection devices at all inputs and outputs

256 bit type exchangeable with EA 1205 and pL 5 R 256

Block-diagram

clock (@) V66 VUD

P o

delay 10
256 bit —o output 0

J

input I &B

Pin-connections

output Q

Vss top view
substrate Package type 3
I .
Maximum ratings limit B limit A unit
Voltage at all connections 4 -30 +0,3 |V
(relative to V=0 V)
Total power dissipation Pt 300 mwW
Ambient operating temperature T, 0 70 °C
Storage temperature Ts -55 125 °C
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FDN 151 A

Operating characteristics at Vpp=—12Vto—-14 V, Vg=-26 V to —28 V, Rq=1 MQ, Cq=20 pf,
T,=0°to 70°C, unless stated otherwise.

Test conditions :?m“:frB ﬁﬁﬁfrA unit
Supply voltage Voo -14 -5 \%
Vso -28 -26 \"
Power consumption Pr fo=1 MHz, Vpp=—14V 150 mW
Signal input
H-input voltage Viy -1.5 +03 |V
L-input voltage Vi -28 -9 \%
Input capacitance C, V=0V, fd=1 MHz 3.5 | pf
Leakage current I, V,=-15V, all other -1 BA
connections 0V, 7,=25 °C
Overlap-time to1HL =ta1Lm1 20 ns
Delay-time tyanL1=taaLHi 75 ns
Noise margin m 1 \Y
Signal output
H-output voltage Vou -0.5 0 \'%
L-output voltage VoL . -14 -10 \%
H-output resistance Ron Vop=-5V 500 Q
L-output resistance RoL Vpp=-5V 500 Q
HL-transition time tiiia 100 ns
LH-transition time tiiHa 100 ns
Delay-time tanLa= taLHa 300 ns
Clock-input
Clock frequency fo 0.01 1 MHz
H-input voltage Vou -2 +0.3 |V
L-input voltage Vo, ~28 -9 \%
Leakage current Im Vo, =-15V, all other -1 MA
connections 0V, T,=25 °C|
Ip Vo, =-28V, all other -100 MA
connections 0V, T,=25°C
Input capacitance Co Vo=0V, fo=1 MHz 35 | pf
Pulse width [T 0.4 50 us
twHo 0.4 50 us
HL-transition time ") tenio 100 ns
LH-transition time teLn® 100 ns

*) The transition time ¢, .» was specified to make sure that in a case of several shift registers
being operated from the same clock, the timing of the output signal of one register is compatible
with the read-in timing-requirement ({474, and t4o.4;) of the following shift-register. For
a single shift-register the signal transfer-times may be longer.
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FDN 151 A

The supply current /5 is dependent on the external load; for example, /pp < —1,5 mA for Rg=1
MQ, Co=50 pf, Vpp=-13V, fo=1 MHz.
The maximum load capacitance is dependent on the maximum power dissipation.

Pulse-timing diagram

e p hyo
='Wl who

foun

L) _o b2k

r—==- 3 | Ay
/ \ /
J / A \ II

fonLa fina
— — o fe——
0V o 256 bit  delay — =
-2V 4
output Q
-9V 1
-0V T
—=lf
Explanations
[ = time interval during which a clock pulse is at the L-level.
twH® = time interval during which a clock pulse is at the H-level.
te no = time interval during which a clock pulse changes from a -9 V to a -2 V level.
fHLD = time interval during which a clock pulse changes from a =2 V to a -8 V level.

tarnu=la1Ln =
fganti=laaLn =

tiuLa
tiLHa =
tana=taLna =

time interval during which an input signal must be stable before the clock
voltage rises to —9 V, in order to be transferred into the shift register correctly.

time interval during which an input signal must still be stable after the clock
signal has risen to —9 V, in order to be transferred into the shift register correctly.

time interval during which the output signal changes from a -9 V to a -2 V level.
time interval during which the output signal changes froma -2 Vtoa-9V level.

delay time after which an output signal changes due to-a clock transition from
Hto L.
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FDN 151 A

Connection to TTL-circuits

clock (9)

V[:C (+5V)

O__B

T

VoD

Vg +5V)

[

]2kQ

input
inpul CL

U

1

Yo

a

[l]zksz

V66 -17.V)
3009
FDN 151A
Q 3009
— |
oV g5 (+10V£05)

The TTL-outputs (nodes a) must have been designed for +10 V.
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Ordering code

GDJ 156 = Q67000-N23

GDJ 156

Two static 16-bit shift registers

Maximum ratings

Voltage at all connections "4

(relative to Vgs=0V)
Ambient eperating temperature
Storage temperature

et | yemen |
-30 +03 [V
Ta -55 85 °C
Ts -65 150 °C

Operating characteristics at Vpp=—12Vto-14V, V5c=-26 Vto-28 V, Ro—-1 MQ, Co=10 pf,

To=-55 to 85 °C unless stated otherwise

Supply voltage -

Supply current

Power consumption

Signal input
H-input voltage
L-input voltage
Input resistance
Input capacitance
Noise margin
Pulse width

Signal output
H-output voltage
L-output voltage
L-output voltage
L-output voltage
Output resistance
to substrate

Clock inputs
Clock frequency
H-input voltage
L-input voltage
Input resistance
clock 1
Input resistance
clock 2
Input capacitance
clock 1
Input capacitance
clock 2
Pulse width clock 1

Pulse width clock 2

Delay time
HL-transition time
LH-transition time

Voo
Vee
Ipp

IGG
Pr

Co>

i1
twio2

tanL@2=tdLH®2

tenLo
tyLno

Test conditions 'I?rmfrB typ ﬁgﬁf;\ unit
14 -12 |V
-28 -26 |V
-10 mA
-2 mA
196 | mW
-2 \'
-10 |V
V,==20V 20 MQ
3 pf
1 \'
0,4+
tine
-1 -0.5 \'
-12 -1 |V
Rq=27 KQ -1 -10 |V
Rqa=4,7 KQ -5 [V
at H-output 3 | KQ
load current 0,5 mA
0 1 MHz
-2 \
-28 -26 |V
Vo,=-26V 2.6 MQ
Vo,=0V
Vo,=0V 2.6 MQ
Vo,=-26V
Vo= Vq>2=0 \Y 4 6 pf
Vo,=Vp,=0V 4 6 | pf
0.4 10 | us
0.4 us
0.01 10 | us
10% to 90% 5 | us
5 | us
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Not for new developments

I

GDJ 156

Function pulse-diagram

cIockIll || II || |I || II |I II
(01) -ZSV
clockZ_“I II || II || || II II I
(92) -26V
ov
S0 | | e T T I
ov
output Q I I I
v

le——16 bit delay ——

Pulse-timing diagram

‘Wi
uo|  |fwe

clock1(®1) fonL o2
fiHLo
-1
clock 2(92)
fu ' 0%
input | U ov
-0V
output Q. ov
N\
-nv
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Pin-connections

substrate

top view

Package type 3



GDJ 156

Basic diagram of a
bufferstage for TTL

output Q

Yoo Ves

This bufferstage processes and delivers positive voltage signals. The resistance values depend on
the supply voltages.

When transistor T1 is turned on, the dc-voltage at the junction of R1 and R2 should be from OV to
—2 V. Resistor R1 protects the shift register against a positive voltage level when T, is conducting.

Each bit consists of a cross-coupled flip-flop; this way information can be stored between two
clock pulses without a time limit.

For a long-time storage clock 2 must be kept on an L-level at the same time clock 1 on H.
For a 1-bit shift, clock 2 must become H and clock 1 an L for the required pulse duration. The
pulses of clock 1 and clock 2 must be non-overlapping at the L-level.
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Not for new developments

GDN 116 A

Ordering code
GDN 116A=Q67000-N30

Dynamic 64-bit accumulator

The dynamic 64-bit serial-accumulator (GDN 116A) consists of a 64-bit shift register, together
with the logic required to circulate or store information.
The power dissipation for each stage increases in proportion with the frequency.

Blockdiagram
j+——— Bk bif——
storage
command (2 |
storage |
input 11 0—

o output Q
+—o output Q

Maximum ratings

Pin-connections

output @
substrate (1) input 11
clock 3 (® clock 4
(®3) (®4)
clock 1 (™ output 0
(®1)
store- clock 2
command 12 (92)

nu

top view

Package type 3

Voltage at all connections
(relative to Vgs=0 V)

Ambient operating temperature
Storage temperature

| .

ety | pmmen | un
v -30 +03 |V
Ta —55 85 °C
Ts -55 150 | °C

Operating characteristics at Ro=10 MQ, Cq=12 pf, T,=-55° to 85°C, unless stated otherwise

Information- and

storage imput

H-input voltage

L-input voltage

Leakage current.

Input capacitance

Pulse width, information

Pulse width, storage command

Signal outputs
H-output voltage
L-output voltage

362

Test conditions limslé typ ﬁgﬁf;\ unit

Vin -2 0 |V

Vi 24 -10 |V

/| L V| =-20V -5 ,MA
[ 2 pf

[ 100 ns

twiz 200 ns

see note

Vau -2 0 |V

VoL -24 -1 \"




Clock-inputs
H-input voltage
L-input voltage
Leakage current
Input capacitance
clock 1
clock 2

clock 3

clock 4
Clock frequency
Pulse width

clock 1 and 3

Pulse width
clock 2 and 4

GDN 116 A

Test conditions Illon‘:\:frB typ ﬁg‘p:te 'rA uni‘t
Voy -1 +0,3|V
Vo, =27 -24 |V
Ip, Vo=-27 V -100 HA
Co, 10 | pf
Co, | plus capacitive 10 | pf

load
Cos 10 | pf
Coq 10 | pf
fo 0.01 2 MHz
twieq | at-=24 V 100 ns
twies
twio2 200 ns
twida

Note: A resistive load to sustrate at the output discharges the output level L to H with a time

constant t=RC.

Connection diagram

A serial-accumulator may be connected to a second one directly, without the need for additional

elements.

storage -
command 1
2

[N

W

input  o—

GONT16 A

GDN 118 A

- information Q
> information

8l

<_IO' =

inverted
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Not for new developments

GDN 116 A

Pulse-timing diagram
clock 1 \_/
(®1)
g ° O i
clock2
® \-—(
(92) . ) h

! K i LS
clock3
®3) l m l
n p n
clock4_\-_-/_\_—/_
(®4) r s A A

information - 7
input 11 22
storage - r
output re———6l bit delay %
0,0
I .
limitB | lmtA | unit
level read time ton 100 ns
level read time tys 100 ns
overlap, clock 1-4 toa 0 ns
overlap, clock 2-3 tsi 0 1000 | ns
overlap, clock 2—4 ten 0 ns
overlap, clock 4-2 toe 0 ns
charging time, clock 3 trm 100 ns
charging time, clock 1 tyd 100 ‘ ns

Diagram for buffer stages TTL, DTL etc.

TIL (+Vee)
storage - T
command o—j ] ——o
GDN 116 A
input ]
I8 L
Vss
TIL
A D
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GDN 116 A

Block-diagram

storage -
command [2o—

signal
outputs

2 bit 3-B1.bit B2 bit 63. bit

——— ol
- 1oy
real time
R . output stage
information -
input 11

Clock pulse diagram

clock 1 I I | I | |
(1)

clock2||||||
(©2)

clock 3 I | I | I I
®3)
(94)

stage 1 stage 3
stage 2 stage 4 clock 1(®1) clock 3 (#3)
clock 2 ($2) clock4(®4)
I output output
clock 2 clock 4 |
output output
. ) input input input input
input input o— —o o— —o
o— o—|
clock 2 ($2) clock 4 (®4) clock 1 (#1) clock 3 (#3)
Level read time clock 2  clock 4 clock 2 and 1 clock 4 and 3
Charging time clock 2 clock 4 . clock 1 clock 3
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Not for new developments

GDQ 101 Ordering code

GDQ 106 GDQ101=067000-Q13
GDQ106=067000-Q14

Static 256-bit Read and Write memory (RAM)

Word-organization:256 words of 1 bit each

Full decoding of an 8-bit address code

Typical access time: 700 ns

Non-destructive read

Directly TTL-compatible

Operating power requirement typ. 1,4 mW/bit, reduceable to 0,4 mW/bit
Simple extention of storage capacity through CS-signal

Protection of data during change of address through CS-signal
Protection against static charges at all connections

16—pin DIL-package

lower upper

Maximum ratings limitB | limitA | Y™t
Drain supply voltage Vpp | =15 +03 |V 1)
Cell supply voltage Vzz | -18 +0,3 |V 1)
Gate supply voltage Vee | =30 +0,3 |V 1)
Input signal voltage v, -30 +0,3 |V 1)
Output currents Iq | 15 mA
Iy 0,3 | mA

Operating temperature

range 1 Ta 0 70 °C

range 6 Ta —-40 85 °C
Storage temperature Ts -55 125 °C

Note 7): Voltages relative to Vsg
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GDQ 101

GDQ 106
u er .

-Static operating characteristics Test conditions :mf B | P limitA | unit
Supply voltage Vss +12 | +13 +14 \%

Voo 0 Vv

Vazy -4 -3 -2 \

Vee -15 | 14 -13 \
Supply current Inp Vss=+13 V -12 mA

. VDD=0 \

I, Vzz=-3V -6 mA

Isg Vee=—14V -4 mA
H-input voltage Viy Vee=+13 V -17 -04 | +03 |V
L-input voltage Vi ss +11 | +13 +13.3 |V
Reverse current V,==25V -1 LA
for A, though Ag, R/W, CS, T V,=25°C
H-output voltage Vau Ioy=0.03 mA 0 \Y
L-output voltage Var Io. =-0,6 mA +12,7 \Y
H-output current Igy Vou=+04YV +0.17 mA
L-output current Iq VoL=+12V -0.6 mA
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Not for new developments

GDQ 101
GDQ 106

Dynamic operating characteristics at Vgs=+13 V, Vpp=0V, V,,=-3 V, Vgg=—14 V,
Ca=15 pf, T,=25°C

lower

upper

Operation caracteristic tested limit B typ limit A unit
Selection Width of inhibit signal CS twes 200 ns
and addressing | Advance time of addresses A;—Ag  fq1a 50 ns
Delay time of addresses A;—Ag taoa 50 ns
Advance time at turn-on tars 50 ns
of supply voltage Vgg
Delay time at turn-off tqos 150 ns
of supply voltage Vg
Read Advance time of signal R/W tauL 50 ns
Access time relative to CS tyo 700 10000| ns
Write Delay of signal R/W when writing ¢4, 4 200 ns
width of R/W signal twr/w 200 ns
Switching of R/W signal tyw 500 ns
to read
Write-time tw 200 ns
Overlap of information tor 150 ns
relative to R/W
LH and HL transition times tenLt 20 ns
of the input signals =tm 20 ns
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GDQ 101
GDQ 106

Pulse timing diagram

selection and
addressing

read

write

address Ag
address Ag
address A7

V66

Vss
address Ag

address A1
u

+13Ve=

e oy %ﬁ’wcs *-\\

—if2
+13V J‘\
AT'AB 50%
ov

A
i
\DM
+13V = e—) o _ﬁlﬁ
V66 50%
T

028

43,8V = e e e s s

-14V

13V s fowt
R/W 50% $

0V ooon oo
a 15V

/_
+0,4v_.___.___iu_.___7l\_.__

+13V - oo e e

-t
R/W 5% T

/wa/wv—‘—ﬂ

ov

1 500

tow

(N
fo1
—

113V o e e s e s e en —
twi
#‘E_i

ov

By T o N s N o Y o O o Y s |

[ CS inhibit signal

5[] R/W read/write signal
wp yun

B0 0 signal output
2l | signal input

"P A, address

ol Az address

9P A3 address

Pin connections
Top view
Package type 5
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GDQ 101
GDQ 106

Storage array with decoder

] e sl
OO RO OHCHC | 1T
TR Rl
OO0 [ 1 |
O CHCHCHCHOHCHOCHCH | [
OO OO 1 |
OO OO CHOCHCHCHCH | [T
OO OO | 1T
OO O CCHCCHOHCHCHONO R | [T ¥
- O RO CHOHCHCHCH | 16 3
£ BHOOOOOO000D00000 | ”
IEEE
B OO | 16
OO OO OO OO | 1
| —OOOOOOGOOO000 | |
L — nnnan e 31 Ml gl Ho] o
it olninnn e ae B e e e a e 5
ymAﬁ Hm % + n 1 AN YA Al W
W#CQEQO_Q>03 M3dU .—O* JON 1— @ @ @ @

aeN®
SN
T
aoNg
JJDD
P
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GDQ 101
GDQ 106

— T Ovz
— 1 ©voo @
—f—o V66 @

T ®

Ag Ag A7 Ag
Q o 9
vm:ﬁvw X - amplifier
Ivdhvalvi
L M|V M
vss| vss|
vm{‘/nn
10 li I :M'1 :}' h" j}’ j" signal pin
— Vs V§§ V§§ V§§ !55__‘
x A 7
75 Ay 10
— A3 9
KD A 1
2 As 6 address-signals,
- A 1
Z 6
— A7 3
X0 Ag 2
x8
) 1 12 data-input
pu— 1] 13 data- outpul
x! RIW 15 read /write-signal
5 cs 16 inhibit - signal
) vss 5 413V
x_ Yoo 14 ov
x15 Vo6 4 -y
i vzz 8 -3V
3
o
X - decoder
A5 &g Ag R A A7 Ry Ag !
] B |CS
reqd B Voo o vop ve6 V66 ve6 oo
write H D‘;_j I_.
area I
I
Vss|||Vvss s vss v
VDD’J von V66 Y66 Von 66
- - Ol !
¥ss Vss Vss Vss|| ¥ss Vss| Vss Vss Vss Vss Vss !
o o ] o
0 T RIW cs
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Not for new developments

GDQ 101
GDQ 106

Connection to TTL-circuits

inputs output
Vppl(o V)
T
Vec= +13V
% 60 101/106 600 101/106 -
Rmin = Ve v .
SS S —
g0 Q S for example
—~> 1 — 82 FZH 111
Q . a
inverter with high —D—_—D*
reverse voltage rating ',_i i _i
v
[ /g 0| _ oo 33kQ
I }
Veg Vs Yo

(-14v) (+13V)

Block-diagram
5 o
= 5
5 o1 :
256 ] S b & A
storage- elements S 5§13 Ay X-oddresses
2 o< =1 3
3 Ag
>s
16 bit
pairs of
c onnections
_switchi R A
column-switching <l 2L ots innibit-signal
H >
read- g
Y -decoder amplifier Bl 5 0 data- output
- write- e
Y -amplifier L"umplifier 12 1 data input
-13-16-27V
0-13-16-27 15 oR/W read/write-signal
7 10 9 5?14T3T4_ ]
§e bl

A A2 A3 AL VssVop VizVee
Y- addresses supply voltages
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Ordering codes

GDR 101=0Q067000-Q15
GDR 106=0Q67000-N27

GDR 101
GDR 106

Read-Only-Memories (ROMs)

The ROMs of types GDR 101/106 are highly integrated monolithic silicon circuits of the p-channel,

enhancement field effect transistor type.

Short cycle times and a low power requirement result from the application of a dynamic four-
phase technique, which employs two external clock signals and works in both a synchronous and

asynchronous fashion.

A specifically fabricated mask defines the data-contents stored; this way the highest degree of

flexibility with respect to word-organization is made possible.

Standard storage capacities: 2048 bit
2240 bit
2304 bit

Special features

Cycle time 800 ns

Power requirement 150 mW

Protection devices at all inputs and outputs

TTL compatible (output buffer)

Wired-AND application

Operating temperature —40° to + 85°C (GDR 106)
24—-pin DIL metal-ceramic package

Applications

Pattern-generator: 7-segment decoder
16-segment decoder

Code converter:  Selectric/ASCIll-code converter

Function-tables: Sine-, cosine-generators

Micro-programs

Arithmetic operations

Logic functions

Multipurpose applications

Type-spectrum of data organization

The design of this type of ROMs permits the following organizations:
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Type-spectrum

. . Capacity . Parallel Address-or .

Type designation (bit) Words Bit/word outputs chip-select Programming

(bit) connections

GDR 101-1100 2048 2048 1 1 0 (according to

GDR 101-1200 1024 2 2 1 choice)

GDR 101-1400 512 4 4 2

GDR 101-1800 256 8 8 3

GDR 101-1130 2x512 1+3 1+3 1

GDR 101-1170 2%x256 1+7 1+7 2

GDR 101-1260 2x256 2+6 2+6 2

GDR 101-1350 2x256 3+5 3+5 2

GDR 101-2700 2240 64 35 7 5 row-select| (according to

connections | choice)
or 3 bit row
decoding

GDR 101-2701 2240 64 35 5 (as above) Dot-pattern
generator for
vertical
scanning,
ASCIll-code

GDR 101-2500 2240 64 35 5 3 bit line- (according to

decoding choice)

GDR 101-2501 2240 64 35 5 (as above) Dot-pattern
generator for
horizontal
scanning
(TV), ASCII-
code

GDR 101-390X 2304 256 9 9 2 (according to
choice)

GDR 101-3180 2x256 1+8 1+8 1

GDR 101-3270 2%x256 2+7 2+7 1

GDR 101-3900 2304 Multipurpose-ROM
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Package: Type 6

Maximum ratings

Supply voltage

clock voltage

Ambient operating

temperature (range 1)
(range 6)

Storage temperature

I .

imits | limtA | unit
Voo -30 +03 |V
Vo -30 +0,3 |V
Ta 0 70 °C
Ta —40 85 °C
Ts -55 150 °C

Operating characteristics at Vpp=—12 V to —28 V, Rq=20 K Q, C,=10 pf, Ty,=—55°C to 85°C,

unless stated otherwise.

Clock inputs

H-input voltage

L-input voltage

Input resistance, clock 1
Input resistance, clock 3
Input capacitance, clock 1

input capacitance, clock 3

Clock frequency
Pulse width,

clock 1 and clock 3
Delay time

LH-transition time
HL-transition time

Parallel address inputs
H-input voltage

L-input voltage

Input resistance

Input capacitance

Information output
output resistance
to substrate

Load current

Read delay

Power consumption
9 outputs

8 outputs

4 outputs

2 outputs

1 output

Supply current

Voy
Vo,
Raoq
Ros
Co,

C(I)g
fo

twL‘I)
tanLo3
taLn®s
L no
tinie

lower

upper

Test conditions limit B typ limit A unit
-2 +0,3 |V
-28 24 \%
2,6 MQ
2,6 MQ
Vo,1=-26 V 100 pf
Vq>3=0 \%
Vo,=0V 40 pf
Vo3=—26 V
0.01 1.25| MHz
150 ns
150 ns
10% to 90% 75 |1000 ns
-2 +0.3 | V
-24 -12 Vv
V=20V 20 MQ
5 pf
at H-level, 1 kQ
load current 2.5 mA
at L-level,
Vq=-20V 2 MQ
-3 mA
1
120 mwW
120 mW
130 mW
135 mwW
140 mW
-3 mA
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Pulse timing diagram

e fhe
— 7 |t
‘E‘o/__! WwLo —————— OV
clock1 " \—/
(®1) 90% fDHL¢3 [DLH¢3 o
B g
Ho  {riHe
% fwio ov
clock 3
o % =2V
B o] lg—
output for address N-1 output for address N
n— fo = timing for _
a— addressN le address Nels| 1.25 EAHZ operation
; tevio=t po=50 ns
la——cycle time—— toL0=150 ns
le————— read- delay tanLo3=laLne3=150 ns
t,=400 ns

Block diagram

g% o > N |>1 Y- decoder
gz > 864 transistor locations
1 L
Bszj_l—{>—l—\——'> 720 programmable .
Bg ! 11/- _—|
A m
A% %— data-matrix
/A\z . 2304 transistor locations
: ;’Z‘F‘—K X-decoder programmable
i T [[T]]72
| W3 v U3, [V
o1 o—}»
®3 o— !
, v , J
53 i 4
Voo Vos Vss 0 9
outputs
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Ordering of a custom ROM-program

1. General information

Customer: Company name and address
Project engineer:

Phone

Telex

Word organization

Type Words Bit/word Chip-selection
GDR 106-1100 2048 1 B, B, B;
106-1200 1024 2 O
106-1400 512 4 og
106-1800 256 8 ooo
Outputs
Type 1) Words BitNo.1 2345678
GDR 106-1100 [J 2048 Pin No. 3
[J 0 to 255 Pin No. 3
255 to 511 4
etc. :
10
106-1200 11024 Pin No.3 7
[0 O to255 PinNo.3 7
256 to 511 Pin No. 4 8
etc. 59
: 6 10
106-1400 512 PinNo.3 57 9
0 O to255 PinNo.3 579
256 to 511  PinNo.4 6 8 10
- 106-1800 [J] 256 PinNo.3 4567 89 10

1) Mark type selected

2) State logic conditions for chip-selection:
“I"=Vgs—12 V to V28 V
“0"=Vss+0,3 V to Vgs—2,0 V.
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2. Data formats

The custom-data may be supplied in several formats:

2.1 Print or typewriting

2.2 Punched tape

2.3 Topographic datapattern

2.4 Other formats agreed to by the customer and manufacturer

In the following, “I”” at an output means a high resistance and a high negative voltage relative to
Vss; accordingly, “O’ means a low resistance and a low negative voltage (<—2.0 V) relative to Vss.

2.1 Print or typewriting

A datalist prepared in this form should contain the word-address as a decimal number in the first
column, followed by the data as shown below:

Type GDR 106-1100, 2048 x1

Bit No. 1
0 0
1 0
2 1
2047 0
Type GDR 106-1200, 1024 %2
Bit No.1 2
0 0 0
1 1 0
2 10
1023 0 1

Type GDR 106-1400, 512x4

BitNo.1 2 3 4
0 01 0 0
1 1100
2 01 1 1
511 000 1
Type GDR 106-1800, 256 %8

BitNo.1 2 3 4 5 6 7 8
0 01100 0 1 1
1 11001100
2 1000100 O
255 001000 1 1

378



GDR 101
GDR 106

2.2 Punched tape

The data may be supplied on an 8-track punched tape in ASClI-code.

The following format is preferred:

1. 256 lines of 8 databits per line

2. These lines have been numbered from 000 through 255

3. Each 3-digit line number is followed by a space, the 8 databits, “carriage return” (CR), “line
feed” (LF) and “rubout” (RO) in this sequence.

4. A bell-signal (code 207) follows the last CR-LF-RO sequence.

The meaning of this arrangement for various wordorganizations is demonstrated by the following

examples (fig. 1).

2.3. Topographic datapattern

This pattern (fig. 2) designates the programmable portions of the ROM, i.e. the y-decoder and the
data-matrix. In this form, complex word-organizations can be defined.

2.4. Other data-formats may be negotiated by the customer and manufacturer.

Fig. 1. Data-formats on punched tape in ASCIli-code

GDR 106-1100, 2048 words of 1 bit each

00001111 * A,
00110011 A,
01010101 Aj

LLETTT
Bit No.

une || |1]]]
L 11111 B, B, Bs; B, Bs Bs A; A,
000 01101101 0 0 0 0 0 0 0 O
001 11000111 0 0 0 0 0 0 0 1
002 00111011 0 0 0 0 0 0 1 0
255 10001100 1 1 1 11 1 1 1
GDR 106-1200, 1024 words of 2 bit each
0011 A,
0101 Ag
Line ! ! ! |
} Bit No.
VL N
| 1212121 B, B; B, Bs Bg A, A, As
000 01100111 0 0 0 0 0 0 0 O
001 11000101 0 0 0 0 0 0 0 1
255 00100111 11 1 1 1 1 1 1
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GDR 106-1400, 512 words of 4 bit each

0 1 As
L
"° BitNo.
VS R
12341234 Bs B, Bs Bg A, A, A; A,
000 11000110 0 0 0 0 0 O O O
001 00010011 00 0 0 0 0 0 1
255 00100111 11 1 11 1 1 1
GDR 106-1800, 256 words of 8 bit each
Line .
Bit No.
| 12345678 B, Bs Bs A, A, As; A, Ag
000 11000111 0 0 0 0 0 O O O
001 00110001 0 0 0 0 0 0 O 1
255 10001100 T 1 1 1 1 1 1 1
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13p023p - 4 X1J}DW -D}Dp
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Pin Type-No.

No. | 1100 1200 1400 1800 1130 1170 1260 1350 2700 2500 3900 3180 3270
1 B, CS CS, CS;, CS CS, CS; CS, As GCS Voo Voo Voo
2 Voo Voo Voo Voo Voo Voo Voo Voo Voo Voo Qq Py P,
3 1 1 1 QP P, Py Py Q, Q Q Q Py
4 | - - - Q - 0 ., P, Q Q, Q; Q, Q
5 | - - @ Q Q Q@ Q P; Q Q Q, Q; Q,
6 - - - 04 - 0.3 02 0.1 0.4 0.4 0.5 04 0.3
7| - @ Q@ Q Q Q Q Q Qs 0s Q¢ Qs Qg
8 | - - - Q - Q@ Q, Q5 0 - Q, Qs Qs
9 |- - a Q Q@ Q 0Q 0, 0, - Qg Q, Qg
|- - - Q - Q@ Q Q - - Q Q5 Q0

(Vos) = Offset-Spannung
CS = Chip-Select
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Complete program-pattern of type GDR 101-3900

ROM-program

11
outputs

T OO0 ~O0OO0OrOrO0O0000rOO0OrrOrrrOO0OO0O O v«
OO0 r = Or 0000 rrrrOrrO0 OO0 r OO0 —~000O0
O rrr e r OO0 0 rrOrrrrOrrr OO O e v v
OO0 T rrr e r OO0 000000000000
OO rrOrOrrrerrOrO0 0000 O rrrrrrr— OO«
O rerO 0000 rrrrOrOrerrO0O0 000~~~ =0«
OrrOO0O0 0000000 OO0 r OO0~ 0000O0O0OO
OO0+ +~Or 0000 rOrO00O0r+rOr =000«

10

outputs

OO~ OO0—~O0O00O00 0000 Orr—OO0O0—000O—0O0
OrcecrOrrrOrrO0000 00 rO0 00 rrr OO«
O r OO0 0 rrOrrmrr e rrrOr OO0 0O —0O0O0
e 000000000 OO OO0~ —0O
OO0 OO0~ O rO000rrOrO0 OO0 r~r—Ov—O
OO0 O0OTrOrerrrrerrrrOr OO0 00O OO
OrrrrrrO0r O rcrOrOrrr OO0 r O r—e—00 |
OrOrOrrmrOO0crOrOrrrOrOrOrrOO0 OO
OO0 rrmrOrOrerOrcr OO0« rO00 OO0

01
outputs
987654321|987654321/987654321

OrOrrerrrOr OO0 rOrerererOrOr OO0 OO0~ O0O
OO0 000000rrOrOO000rOrOrrOrrOO0O—0OO0«—
—O0000O0r~ 00000 rOr O rr0000 OO OO
T r 00 r O e Or O O000O0O—O—O
O rrOrOrO0rrmrrrrrrr 0000 OO0 OO«
—OO0OrOO0O0OrO0O0OrOO0rFrOr O rO0rr =000 =0 0O
OCOOFrrmrrrrOO00 0000 OrOrrOrOO0O0~000OO0
OrOO0rrOr0O0000rrrrr—O0O000r OO rrrr—r—r—v—Or«

00
outputs

»

»

OO0 OO0~0O000+~ 00000000000 ——000
FrOr e O rrOr OO0 rrO0O00 OO rrmrrO0O000 OO
O rr OO r O r OO0 rrrmrr e OrO 000000
OrrrerrrrmrOrrr e r OO0~ OrOrOr e OO0
O rrr OO0 0 rerrO0 0000000000000
O O0O0O0 0000 rrOrOrrrO0O000 000 OO0 v«
OO0 rrrrO00rrr~OrOrrOrrmrrr OO0 -0 O0 0O
O r OO0 rO0OO0 OO0 OO0 rrrrO000rrrr =000

Address inputs

B3B4BsA1A2A3A4A5/9 87 654321

OrOrOrOrOrOrOrOrOrOrOrOrOr OO0«
OO rr~rOO0rrO0rrrO0rrOO0r OO0 r OO0 OO
XXXXKXXKXXXXXKXXKXKXXKXXXKXKXXXKXXXXX XXX XXX
XXX XKXXKXXKXXKXXKXKXXKXXKXXKXXXXXXXXX XXX XXX
OCO0OO0OO0O0O0O0OO0O0O0O00000O 0 r e

™ = = = = T = = T~ T = = T = = T~ T~ T T = = ¥ = Y~ ™ T = — — - -

MG ONONDO—=ANMITLOONOVNO—NM <I'LO&OI\COO70\—NMQ'
OMOMOMONTITIITITTTTTOOLOL OO LOLOLO LO © © © OO
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O+ OO0 OO0+ r e OO0~ —O0OO0OO0O -0 0O0OO0O0O0OO0O~0O0O
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OO OrO0O00000000rrO0OO0O0rrOrrOrO—0O000~0O

OO~ OO0 =000 rrrrmrOO0OrrrrO000000~0O00O0OO—O0O
OO~ OO0 rO0O000rrmrrrrOO00~0O0 OO rO—00—0OO0O
OO =000 O0O0O0O0Or O O0000O T rrOrrOrerrOr v
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CO0O0O0O0O-rOO0-r0OO0O0O0-~00000C00000000O0O
OO+ +-00r-r000000O00C~Or =000 0 OO+«
COO+-0O00O+-~O 0000000000000 000OOOOOO
CO+-000r+~000r~rO0000O0FO e~ 0000 OO0+
[ JeoloNoR JeoloNoR JoR NeleloXoR R Yoo R HoR R e le R Ne Ko R
OO0 O0r~000000O0 000 rrrOO0rOrrOO0+-000«—
00000000000 rOO0O0+rOrOrO OO0 r=0
OO+~ 000-~OPOr~rOrOO0O0 O OO0 OO0«
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Explanation of the program-pattern of type GDR 101-3900

1. Sub-program: 16-segment character generator. 17 Control signals are required for the
display of a 16-segment character including decimal point. For 64 characters, 128 words are
required. The complete sub-program for each character must be stored in two bit-words, because
this ROM has only 9 outputs.

The following figure shows the segments of those characters which are controlled by the first
(S) and the second (T) word. Bit Tg is not used, word T comprises 8 and word S 9 control signals.

S8 S7

T3 1. |18 /19 |S6

S9 ) NI’S S5

s2 s3 sk

pry
N
-

AN
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1. Sub-program: Display of the 16-segment characters

\l/
/N
100000 1000001 1000010 1000011 1000100 1000108 1000110 1000111 1001000 1001001 1001010
1001011 1001100 1001101 IO_JONO 100111 1010000 1010001 1010010 1010011 1010100 1010101
1010110 101011 1011000 1011001 1011010 1011011 1011100 1011101 1011110 10111 0100001
0100010 0100011 0100100 0100101 0100110 010011 0101000 0101001 0101010 010101 0101100
WV
N |
0101101 0101110 010111 0110000 0110001 0110010 0110011 0110100 0110101 0110110 oiom
N/
AN
0111000 0111001 0111010 0111011 0111100 0111101 0111110 o111 0100000
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Block-diagram regarding 16-segment decoder

1% Vo
0" A-l ﬂg —’51
A lg |+5;
Ay b5
A 05 55
BL a3 —>S7
S— 83 0; —5Sg
£5—82 01 |#5q
ts—8;  Vpl
—{Vss (70 =
%3 Vorrser—
17— A] ﬂg —-b'[1
Ay Ug 17
AL Og ——r,'
A5 Qs —>Tg
35 QL —DTG
By 03 —>T;
ts— 83 0, +Tg
(58, 01 *1g
CS— Bl VDD —
00 O0O0O0O0
12 3 457
ASCII- bit Connection B3 must be put on “0”.
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2. Sub-program: Seven segment display

This program of the ROM GDR 101-3900 generates seven control signals, besides a signal for
the display of a zero and a carry-signal, for a 7-segment character display. The input code is a
type of quasi — BCD code.

Patterns of the 7-segment display with the respective code words

0000 0001 0010 oo 0100 0101 0110 o111

1000 1001 1010 01 1100 101 1110 1M

Control signal connections for the segments

—1Y%ss N
— b3 Vorrserf— 8
0 A Qg | zero-display —
RS TY) Qg #=>9-display
—] A3 Q7 3> Segment 3 9 7
T A 0 § f—==Segment & 6
Ag Q5 > Segment5
Bs Q4 |—#=Segment 6 3
B 03 | Segment 7 5
' "r—83 07 == Segment8 ! i
(S—8; Q7 = Segment § 4
CS—8y Voo
0 0 0o
8 4 21
BCD
addresses
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3. Sub-program: SELECTRIC/ASCII code converter

When used as a SELECTRIC to ASCII code converter, type GDR 101-3900 changes the input
signals of a teletype (7 input signals in SELECTRIC code) into ASCII-code with an even or odd

parity. The control circuit for a machine with conventional wiring is shown by the figure below.

6 output signal leads of the SELECTRIC keyboard (R;, Ry, Raa, Rs, T4 und T,) are used. The
U/L (upper/lower case) key produces input signal B, for the ROM.

Control circuit for the SELECTRIC/ASCIl code converter

|2V R-1kQ (/2w

SRR BED

ATl ATz ARy ARy ARy ARs "

#

Vorrser

—-ASCII
—=ASCII
—-ASCII
—=ASCII
—e=ASCII
—=ASCI
—=ASCII

,[_ & & & b5 b 4 S /L Eg:
I / [ { { { { /upper/lower
casej ov

L smeeme ]

—»=0dd parity
—=cven parity

Bit7
Bit6
Bit5
Bit4
Bit3
Bit2
Bit1
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CO|HdH|HH|C9|rMr|Cco|joo|Ar|rMr|o0|co|dr|lrd|rdrd|rr|re|co|rm|coo|mn

Col"H|loo|o0 (oo | oo |MH|Oo0|oco (oo |co|rMH|HMA|HH|Coo|loco|looc|oo ocojloo

O HH|00|Cc0 |00 |00 |rrd|mMrHldrd|rdd|derdrd|rMe|rHed oo |mr|mm|mu|oo

COIO0 |00 |00 |HHIMH|OO OO | |[CO|rdrH|rMH|O0 | Me|rrH| colooc|od |mHm|mm

CO|"H-H|00 |00 |00 |00 |00 |0 |o0|o0|oco|c0|00 | Mt |mHrd|mr | ™o |Hrd| |-

T1|To| By | Ba| By | Rs

HH|HH]|0OO0 |00 |00 |00 |00 |00 |00 |00 (oo |o0|oco|HH|HM| OO |MH|oO|HH|oo

HOIHO | HO | HO | HO[HO |[HO MO |[HO [HO "o |[HOo (MO | HOo (MO O o |mo|lrHo|mo
OMIOM O OM OM|oM|OK|OM|oM|Ud|oXd o od|oXd| oM | oM |lod| oM ox|oe

SELECTRIC-

contaet
Character

A H| OO0 |00 | HH|OO | OO |[HH|=wH|HH | |OC |CO|rHH| OO |HrH|rr|oo|mrm|m-|loo

HH| oo |o0o|oQo|oco|oo | |OoC |00 |00 |HH|O0 |00 |HH|oo|oo|cO |- oo |oo

A A AR A 00 OO | HHA A H OO [ [ HH|CO | QO | A | HH| ||| oo|ocoo

HHIHH |00 |00 |HH |00 |CO|rH|OO|HH|ocOo |00 | |00 |loo|mH|lcoo|loo|coo |~

Co|oo|oo|eoHH| A |00 | d | M l00 |00 |dH |00 |drH|Hm|rrH|Hr|m|oo]|oco

Ty|Ta| By | Ryl Roy| By

WA A A A A A A" A A A A O | At || A | OO | HH | OO (|| o0 |0 ||

HO I HO | HO | HO  HO [ HO|~HO|[HO|we|mMo|rno|rHo|molmo HO|HO  HO | WO |HO|=O

GDR 101
GDR 106

contact
Character

SELECTRIC signals with the address-bits for the code converter

ONMIOM | OM UX|IoM | oK |UM UK (UMUK | o |loxd o o o oM o |ox|ox]ox

ASClI-signal ““>" corresponds to SELECTRIC signal “C" (cent)
ASCll-signal “<" corresponds to SELECTRIC signal 0" (degree)
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GDR 101
GDR 106

Explanation of the program patterns of types GDR 101-2701/2501

5x7-bit generator for vertical scanning character

GDR 101-2701

GDR 101-2701

A1
Az
A3
Ay
As

10 0 0 0
01 0 0 0
000 1 0 0
0 0 0 1 0
0 0 0 0 1

] (] —= 0
0] O —u
[] O —uo
OaOiagligigl —== 0, outputs
(] O] —=0s
O Of — 0
UJ O —u

5x7 bit character generator for horizontal scanning

GDR 101-2501

OR 101-2501

Ay Ay

0

0

A

1

1

4jojg

]
0
0
0J
U
0

[J
0J
0
0
L]
[J

|

L]

1 02 03 Qg
outputs

5
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GDR 101
GDR 106

Character representation of the 5x7 bit character generators GDR

GDR 101-2501
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GDR 101
GDR 106
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GDR 101
GDR 106

Diagrams of interface-stages

MOS-interface

-2

12k

]
it

TTL-interface

+bV

VDD ov

Transistor-interface

3-10

1
%E:ﬁi
J. +12V

DD
-12v
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Ordering codes

SAJ 131 = Q67000-J126
SAJ 131 A=Q67000-J170
SAJ 135=067000-J127
SAJ 135 A=Q67000-J285

SAJ 131

SAJ131 A

SAJ 135

SAJ135A

Static frequency divider 1000/1

Preliminary data

Types SAJ 131 and SAJ 135 are static MOS frequency dividers with a ratio 1000/1, in a package
type 18 A 4 DIN 41876 (similar to TO-72). Upon request, this divider can be supplied with an
external reset as SAJ 131 A or SAJ 135 A, respectively, in a package type 5 H 6 DIN 41873
(similar to TO-78). Fabrication of frequency dividers with a ratio 2048/1 is also possible if desired,

Pin-connections

—
input1 (1Y (&) substrate

Vo @ (3 output 0

top view

Package type 1 (SAJ 131, SAJ 135)

reset-
input @

in

put 1

L@

Voo @)

substrat
top-view

®

(7) output

® nu

Package type 2 (SAJ 131 A, SAJ 135 A)

Maximum ratings :?#teia limit A unit
Supply voltage Voo -20 +03 |V
Input voltage v, -20 +0.3 |V
Output current Iq -2 mA
Operating temperature

(range 1) Ta 0 70 °C

(range 5) Ta -25 70 °C
Storage temperature Ts -b5 125 °C
Static operating characteristics | 'estconditions l'.‘?XTf'B typ imit A | unit
Supply voltage Voo -19 -18 -17 |V
Supply current Inp -4 mA
H-input voltage Vin -2 \%
L-input voltage ViL -12 |V
Input resistances R 10 MQ
H-output voltage ’ Vau Io=-1.0 mA -7 \
L-output voltage Var -15 |V
H-output current Ioy Rqo=10kQ ) -1 mA
L-output current Iop Ra=10kQ -10 MA
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SAJ 131
SAJ 135

Output conditions and counting state of the circuit are not defined after the supply voltages have
been turned on. In a continuous frequency dividing operation, the output level is normally L and
switches to H with each 1000th input pulse for the duration of one pulse.

Dynamic operating
characteristics 1000/1 divider

Signal input

Input frequency fi
Pulse width twii
Pulse width twHi
HL-transition time tenL
LH-transition time teLn1
Signal output

Pulse width twHa
Delay time tyLH
HL-transition time tiHLa
LLH-transition time teHa

2048/1 divider

Test conditions ;f’n‘:’:frB typ ﬁg.ﬁfk unit
0 25 kHz

10 us

15 us

2 | us

see fig. 3

us

15 | us

5 | us

5 |us

The dynamic operating characteristics can be supplied upon request. The initial condition upon
turn-on is not defined. The ouput changes its logic level after every 2048 input pulses (duty

cycle 50%).

Frequency dividers with a higher maximum frequency rating are available.
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SAJ 131
'SAJ 135

Connection
fig. 1
i
LY
o divider
1000:1
41 a

I

Function pulse diagram, 1000/1 divider

fig. 2
=0V =
input 1 | I | | | I I I
=12V
1 2 1000. 1007 pulse
=-4y
output Q
o | [

Pulse timing diagram, 1000/1 divider

fig. 3

output Q
15V
-16V
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Analog integrated circuits
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Quality-data for analog integrated circuits

1. Warranty

If incoming testing shows that the AQL (Acceptance Quality Level) figures stated are exceed-
ed, the customer is entitled to refuse acceptance and demand replacement of the shipment
received.

2. AQL-figures
The AQL-figures define a maximum number of defective units acceptable in a shipment received.

Electrical defects

Single AQL, gradual electrical defects (1) 0.65
Single AQL, critical electrical defects (2) 0.40
& AQL, electrical defects 0.45

Mechanical defects

Single AQL, gradual mechanical defects (3) 1.00
Single AQL, critical mechanical defects (4) 0.65
¢ AQL, mechanical defects 1.00

Breakdown of defects

ad 1: Defects affecting the function in a minor way (electrical data too low or too high,
noise etc.)

ad 2: Catastrophic failures (short circuits, no control) and defects seriously limiting the
function (oscillation, high noise level, data short of minimum specifications by more
than 50%)

ad 3: Slight mechanical defects (missing type-marking, marking difficult to identify,
wrong dimensions, heavy stamping burrs at the leads, bent leads).

ad 4: Catastrophic failures (broken or cracked packages, wrong stamping, wrong position

of the package-nose or marking of connection No. 1, leads not solderable).

3. Receiving-quality

The figures shown in the table are warranty-figures. The Average Qutgoing Quality (AOQ) of
shipments is considerably higher, i.e. the proportion of defective units is much smaller than
indicated by the AQL-figures.

4. Random sample testing

The AQL-figures are warrented for tests in accordance with random sampling test plan MIL Std.
105 D inspection level Il.
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Quality-figures for analog integrated circuits

Random-sampling test-plan for normal inspection (Mil-Std. 105 D, inspection level II)

0.065] 0.10 | 0.15 ] 0.25 | 0.40 | 0.65 1.0 1.5 25 4.0 6.5
Lot-size fzi’;‘g'e
AcRe|AcRe|AcRe|AcRe|AcRe|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re|Ac Re
|
2to 8 2 v 01
9to 15 3 v |01 A
16to 25 5 01 A I
v 1 v
26t0 50 | 8 v |01 T v l12
51to 90 13 v |10] A v | 12|23
91to 150 20 01 A I 12123 |34
v ] v
A 1
151to 280 32 v |01 ' v | 1223|3456
281to 500 50 v |01 12|23 |34|56 |78
501to 1200 | 8o 4ot f | 12|23|34|56 |78 [1011
1201to 3200 | 125 | w |01 T } 12| 23| 34| 56|78 (1011|1415
32000 10000 | 200 [0 1 v |[12]23134 |56 | 78 |1011|1415(21 22
10001 to 35000 | 315 f l 12|23|34| 56| 78 [1011[14 15|21 22| A
35001-150000 | 500 } 12(23|34|56| 78 [1011]14 15(21 22| 4
150001 -500000 | 800 |1 2|23|34|46]|7 8|10 11114 15|21 22| A
500000 and more |1250 |2 3|3 4|5 6|7 8101114 15{21 22 f

Ac = permissible number of defective sample elements: lot accepted
Re = exceeding permissible number of defective sample elements: lot rejected

Additional requirement

As the combination ““Acceptance 0 and Rejection 1" has a low degree of significance the next
larger sample-size is to be used.
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A. Analog integrated circuits for applications in the entertainment field

Summary of types

TAA 111, TAA 121
TAA 131, TAA 141
TAA 151, TAA 151 S

TAA 420
TAA 435
W TAA 981
H TAA 991
TAA 991 D
TBA 120,
TBA 120 A
TBA 120 S
TBA 120 AS
TBA 400
TBA 400 D
TBA 440

W TBA 440 Q

TBA 450
TBA 460
TBA 460 Q
TBA 920
S041P
S042P
SAS 560
SAS 570

Three-stage AF-amplifier .

Three-stage AF-amplifier .

Three-stage linear amplifier .

Five-stage AF-amplifier

AF-amplifier (pre-amplifier and drlver stage)

AM /FM IF-amplifier . .

AM /FM IF-amplifier (metal case 5 J 12 DIN 41 873)

AM /FM IF-amplifier (plastic plug-in package, DIL14) . . .
FM-IF amplifier and demodulator (plastic plug-in package, DIL 1 4)
FM-IF amplifier and demodulator (plastic plug-in package, QIL14) .
FM-IF amplifier and demodulator (plastic plug-in package, DIL 14) .
FM-IF amplifier and demodulator (plastic plug-in package, QIL 14)
Gain-controlled broadband amplifier (metal case 5J 10 DIN 41873) .
Gain-controlled broadband amplifier (plastic plug-in package, DIL14)
Gain-controlled video IF-amplifier with demodulator

(plastic plug-in package, DIL 16)

Gain controlled video IF-amplifier with demodulator
Inlne'hr- nlun in n;u‘l(nnn Qll 1R\ o

..... package, QIL
Stereo decoder ..

AM /FM-IF-and AF- ampllfler (plastuc plug in package DIL 16)
AM /FM-IF-and AF-amplifier (plastlc plug in package QlL 16)
Horizontal-combination . . .
FM-IF-amplifier with demodulator .

Mixer

Sensitive SW|tch|ng amphfler for touch keys

Sensitive switching-amplifier for touch-keys

B Not for new developments
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403
406
409
411
413
415
418
418
423
423
430
430
437
437

441

AA1

510

446
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449
454
462
467
471
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Ordering codes: TAA1 11

TAA111:  Q61901-A111 TAA 121
TAA121:  Q61901-A121

Three-stage AF-amplifier

The semiconductor-circuits TAA 111 and TAA 121 are especially well suited as amplifiers for
battery-operated sets with minimum space requirement. The case must not be connected to ground
or any other potential. :

Package outline Circuit diagram

Package type 5 H 6 DIN 41873
(similar to TO 78)

weight about 1 g ) TAA T only

Dimensions in mm

Maximum ratings TAA111, TAA121

Supply voltage Vee 7 \
Ambient operating temperature Ta -30 to 100 °C
Junction temperature Tj 150 °C
Storage temperature Ts —40to 125 °C
Total power dissipation (7,=45 °C) P, 350 mW
Thermal resistance (system-air) Rinsa | <300 | °C/W
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TAA 111
TAA 121

Operating characteristics (Vcc=4.5V, T,=25°C), referring to the circuit shown below
(Vce=4.5V, R .=500Q). The quiescent point is adjusted with potentiometer R, for minimum
distortion at an ac output voltage Vqoe=1 V.

TAA 111 TAA121
Pot.-resistance R, 300 (40to 1000) | 300 (40to 1000) | kQ
Supply current Igat 10 (<16) 8 mA
(Vee=4.5V)
Supply current Ispr 17 (< 30) - mA
(Vec=7V)
Voltage gain G, 65 (> 62) 74 db
(f=1 kHz)
Distortion factor d 1(<3) 1 %
(Vaesr=1V, f=1 kHz)
Input Impedance Zin >3 >3 kQ
Lower cutoff frequency fo 80 80 Hz
(=3 db")
Upper cutoff frequency f, 150 150 kHz
(-3 db)
Output noise voltage VN 4 (< 8) mV
(DIN 45405, Rs=1 kQ)
Noise voltage Vi - <4 uv
(referred to the input,
DIN 45405, Rs=1 kQ)
Test circuits: TAA 111 TAA 121
&2
I
T H'](]UuF
2
€1 3
o—{o— TAAT
0,2uF
RS 'IK RS 1K IL
L
- o oy
L L

The values for C,, C, and C3 are approximations. The quiescent point of the circuit is adjusted
using the potentiometer R, (1 MQ log.)

1) Depends on external circuit
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R

TAA 111
TAA 121

Voltage gain G,=f (V¢c)
&b (f=1 kHz, R_=parameter)
80

Gy R\=5kQ
60 %
/
[/R=5000
1]
40 Emb =25°C
20

0 2 4 B 8 0V

—=Vc

Distortion factor k=f (Varms)
(Vec=4.5V, R =500 Q, f=1 kHz)

o

0 02 04 06 08 10 12V

> Yo ms

VQrms max

Gy

Output voltage Vaorms max=f (Vec)
v (F=1 KHz, keoe=3%, Toms=25 °C)
30

T 20
/
)4
1 A-500Q /
10
//
)4
/
0

0 2 & 6 8 nv
Voltage gain G,=f (Tamp);
(f=1 kHz, Vcc=4.5V, R =500 Q)
Output voltage Vaorms max=f (Tamb)
(f=1kHz, k¢0t=3%, Vcc=4.5V, R._ 500 Q)
Quiescent point adjusted at Tamb—25 °C,

db remains unchanged
80 , | v
I 15
70 v
™~ Yarms max
60
A
50 AN 10
YQ rms max
w1/ N
30
0.5
20
10
0 0
-50 0 50 100 160 °C

— Tamb
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TAA 1 31 Ordering codes:
TAA 141 TAA131: Q61901-A131

TAA 141: Q61901-A141

Three-stage AF-amplifier

The integrated circuits TAA 131 and TAA 141 are especially well suited for small battery-operated
sets. The case of the TAA 141 must not be connected to ground or any other potential.

Circuit diagrams
TAA 131 TAA 141

Package outlines

TAA 131 TAA 141
color dot
036x01 ; 2045
T———— [} el |
o e——— . g
= Y E 13541 ——! 524,
Fe—k g5 —»*3]*:0,2—1

Plastic coating (U 38) Case 18 A4
Weight approx. 0.02 g DIN 41876 (similar to TO 72)
Weight approx. 0.4 g
Maximum ratings TAA131 TAA 141
Supply voltage Vee 5 5 \'A
Output stage collector current Iy 12 12 mA
Junction temperature Tj 150 150 °C
Ambient operating temperature Tamb —20to0 90 -30to 100 °C
Storage temperature Ts -40t0 125 -35t0 125 °C
Total power dissipation (7,,,=90°C) Py, 50 60 mW
Thermal resistance (system — air) Rinsa | <600 | < 600 | °C/W

1) depends on external circuit
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TAA 131

Vee=13V
R, =500 Q
Using R, adjust I, to 0.76 mA

. 1) depends on external circuit

Vcc=3 \%
R.=470 Q

Using R, adjust I, to 0.756 mA

TAA 141
Operating characteristics (T,,,,=25°C)
referring to the circuit shown below
TAA 131 TAA 141
Pot.-resistance R, 400 (40-1000) - kQ
Supply current TIgat <1.2 - mA
(Vee=1.3V)
Supply current Isar - <4 mA
(Vec=3V)
Voltage gain Gy 57 (>50) 70 (>63) db
(f=1 kHz)
Distortion factor k <10 - %
(Varms=0.1V, f=1 KHz)
Distortion factor k - 5 (<10) %
. (Varms=0.9V, f=1 KHz)
Lower cutoff frequenvy h <40 <40 Hz
(-3 db)")
Upper cutoff frequency f, <20 <20 kHz
(=3 db)
Noise voltage
(referred to the input)
DIN 45405, Rs=5 KQ Vn <5 - w
Rs=1 KQ Vn - <4 Ny
Test circuit: TAA 131 TAA 141
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TAA 131
TAA 141

Voltage gain Gy=f (V¢c)
R =500 Q; f=1 kHz
Quiescent point set to

1315 1;,=0,75 m A at Vo.=1.3V

Gy

F

60

40

i

20

0 |

0 1 2 3 b 5V
— Vee

Output voltage Vg et max=f(12)
(Vec=1.3V; R =500 Q;

v =1 kHz; k=10%)

08

Y Qrms max

07

06

05

04

03

02 Vi

01

0 05 10 15 mA

408 —=/

Voltage Gain Gy =f(T,,,)

(Vee=1.3V; R =500Q2; f=I kHz

Quiescent point set to1,=0.15 mA
gl[:) at T,=25°, using R pot

70

60

50

"]

30

20,

10

0
20 0 2 4 60 80 100%

— lamb
Voltage gain G\ =f (I,)
(VCC=1-3 V; RL=500 Q;
db =1 kHz)
80

70

60

50

40

30

20

10

0 05 10 15mA
—1



‘Ordering codes TAA 1 51

TAA151  Q67000-A1 : TAA151 S
TAA151S Q67000-A55

Three-stage linear amplifier

The integrated circuits TAA 151 and TAA 151 S are linear amplifiers which are universally applicable
up to approx. 600 kHz. Pin 4 must always be connected to the lowest potential, pin 7 to the
highest potential.

Case outlines Circuit diagram

Case 5 J 10 DIN 41873
(similar TO-100)
Weight approx. 1,1g

Maximum ratings TAA 151 TAA151 S
Supply voltage Vee 7 12 \Y
Ambient operating temperature amb —-30 to 100 -30 to 100 °C
Junction temperature Tj 150 150 °C
Storage temperature Ts -40to 125 —40 to 125 °C
Total power dissipation (7 ,,,=45°C) Piot 350 350 mWw.
Voltages .- Vo/3 7 12 \'
Ve/4 7 12 \
Vi/a 7 12 Vv
Vs/a 7 12 \%
Vilio 6 6 \Y
Va/, 6 6 \Y
Vs/1o 20 25 \"
Currents I, 10 10 mA
: —Is 40 40 mA
—Ig 20 20 mA
I 10 10 mA
Thermal resistance Rinsa | <300 <300 °C/W

(system-air)



TAA 151
TAA 151 S

Operating characteristics
of the first transistor (T,=25°C)

Collector-emitter voltage

Current gain
(Vg11=1V, Is=1 mA)

Collector-emitter saturation voltage
(Ig=10 mA, I,,=1 mA

Noise figure

(Vg/1=5V, I3=100 uA, Rg=2 KQ,
=1 kHz)

Noise figure

(Ug/1=5V, Is=100 pA, Rg=2 kQ,
=30 Hz to 15 kHz)

For the test circuit below the following
values apply

Voltage gain
(Gy= Yo ,f=1kHz)
Vs

Distortion factor
(Varms=1V, f=1 kHz)

Test circuit

TAA 151 TAA 151 S

Vsgiq >7 >12 \"

B 80 (>30) 80 (>30)

V8/1sat <1 <1 \Y

Ngp 2 (<10) 2(<10) db

Ngp 6(<10) 6(<10) db

Vee 7 12 Y
atlR, 150 150 Q

Rs 2 2 kQ

Gy >70 >70 db

k <5 <5 %

TAATE!
TAATSIS
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TAA 420

Ordering code
TAA 420: Q67000-A44

Five-stage AF-amplifier

The collector of the second stage and the base of the third stage of this AF-amplifier have been
made accessible to permit a gain and distortion control. The input stage is of a low-noise type.

Case outline Circuit diagram

Tk H]Z,Ak

10

2

O

9k
2009 l

Case 5J 10 DIN 41873
(similar TO-100)
weight approx 1.1g
Maximum ratings TAA 420
Supply voltage Vee 12 \
Ambient operating temperature T amb -15 to 80 °C
Junction temperature Tj 150 °C
Storage temperature Ts —-40 to 125 °C
Total power dissipation Piot 350 mW
(TCase=45°C)
Thermal resistance
system-air Rinsa 300 °C/W
system-case Rinsc 70 °C/W
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TAA 420

Operating characteristics
(Tamp=25°C, Vcc=7.5V, f=1 kHz)

Supply current Iec
Front end (1st part)
Voltage gain G,
Distortion factor k
(VQrms=1 V)
Input impedance Zin
Noise voltage
(referred to the input)
Rs= 1kQ | DIN Vi
Rs=18 kQ | 45405 Vy
Cutoff frequency fe
Output stage (2nd part)
Voltage gain G,
(Switch S closed)
Votage gain G,
(Switch S open)
Distortion factor k
(Vams=2V, S open)
Cutoff frequency fo
Test circuit
o+l

-

250

o

F
part 1 1

F— parr2

VQrms

o —

412

12
31
<4

>40

>20

>70
29
<4

>20

mA
db
%
kQ
uv
A%
kHz
db
db
%

kHz



Ordering code
TAA 435: Q67000-A81

TAA 435

AF-amplifier (pre-amplifier and driver stage)

Circuit diagram
7

om

T
| bl

8 1

Case outline

®8h.g7

|

Case 5J 10 DIN 41873
(similar TO-100)
Weight approx. 1.1 g)

Maximum ratings

Supply voltage
Input voltage
Output voltage

Drive current
Total power dissipation
(Tamp=45°C)

Ambient operating temperature

Junction temperature
Storage temperature

Thermal resistance
(system-air)

I
600Q
21k

9500~ 5
?045 % VI a
Se———]| F 3ffe
[ 3 2
I‘E X =2
— 11505

(8.3 —9.2.99—

TAA 435

Vee 18 v
RO 2 v

fore 2 A

Piot 400 mw

7o PSR P

Ts —-40 to 125 °C

Rinsa <300 °C/W



TAA 435

Static operating characteristics (Vcc=10-18 V, T,,,,=25°C)

Diode forward voltage drop V3/,
(-1,=30 mA)

Collector-emitter voltage Vai/3
(I,=50 mA)

Dynamic operating characteristics (7,,,,=25°C, Vcc=14 V)

Voltage gain G,
(switch S open)?)

Voltage gain G,
(switch S closed) 2)

Input impedance Zin

Noise figure N
(f=60 to 10000 Hz)

Output power Pq
(k=10%)

Distortion factor k
(Pa=1W)

1) with negative feedback
2) without negative feedback

414
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>70

v
E-N
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TAA 981

Ordering code
TAA 981: Q67000-A149

AM/FM IF-amplifier

Combined AM/FM IF-amplifieri"or ac-or battery-operated radio receivers. It provides

a good regulation for AM-operation,

a good limiting for FM-operation,

a low current requirement,

a low sensitivity against supply voltage changes,

Circuit diagram

R
g —8 . 7
B
F1) (36K

é e Ry

A A} N5

v kK

i3

Y
0 ¥
1 |
o i
2 N
2
g 16

Case outline

95°05 o
¢ ms%
N

= ———

=
I L @
=3

E 15700 49, [

Case 5J 10 DIN 41873
(similar TO-100)
weight approx. 1g

Maximum ratings TAA 981

Supply voltage Vee 11 Vv
Ambient operating temperature Tamb -15 to 80 °C
Storage temperature Ts -40 to 125 °C
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TAA 981

Operating characteristics (7,,,,=25°C)

Range of operation Vee
AM-operation (=460 kHz, Voc=5 V)
Total supply current (no signal) Iec
Collector-current Tr 3 (no signal) 6
Stabilized voltage Vo/m
Voltage gain G,
Range of regulation AG,
Input starting regulation®) Vin
Regulation feedback voltage Vi
(Vin=50 uV; froa=1 kHz; m=80%
AF output voltage Var
(Un=50 uV; froa=1 kHz; m=80%)
Min. input voltage causing overdrive Voo
AM-operation (=460 kHz, V=9 V)
Total supply current (no signal) Ice
Collector-current Tr 3 (no signal) Ig
Stabilized voltage Vo/m
Voltage gain G,
Range of regulation AG,
Input voltage starting regulation?) Vin
Regulation feedback voltage —Viy

(Vin=15 uV; froa=1 kHz; m=80%)
AF output voltage

(Vin=15 uV; froa=1 kHz; m=80%) Vae
Min. input voltage causing overdrive Voo
Distortion factor

(Vin=15 mV; f,,4=1 kHz; m=80%) k
AF output voltage
(VIN=15 mV; fm0d=1 kHz; m=80%) VAF
Base current Tr 6
(Vin=15 mV; f,,,¢=1 kHz; m=80%) I,
Input impedance (V,y=50 uV) PATY
FM-operation (f,=10.7 MHz, V.c=5V, Af=75 kHz, f,,c4=1 kHz)
Voltage gain G,
Input voltage starting limiting2) Vin
AF output voltage Var
FM-operation (f;=10.7 MHz, V=9 V, Af=75 kHz, f,,oq=1 kHz)
Voltage gain G,
Input voltage starting limiting2) Vin
AF output voltage (V=100 mV) Var
AM suppression factor (m=30%) Vem/Vam
Input impedance (V,y=2 mV) Z\

45 —11
3.6
2

2.8 (2.6-3.2)

80
50

50
200(>100)
120
15

6
2
2.9 (2.6-3.2)
90
60
15
200 (>100)

120
25

<10
300

<30
12.50/100

76
300
200

86
225
300

50

150/70

1) Start of regulation is defined as the input voltage for which AV,y/AVae=10/3 db.
2) Start of limiting is defined as the input voltage at which the AF-output voltage has dropped by

3 db; reference-potential is V,y=100 mV.
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TAA 981

Test circuit Isat

() e
L i N £=107MHz

100nF

v [—|
9/M 10nF

]

f , "
szw ==1000F Vi @ v:@k

1) W, =77 HF-litz 12x0.04 Cul
W, = 55 HF-litz 12x0.04 Cul

H

Application circuit

*Voe
]

, I
L oo £,=107MHz

const. - 10'nF

voltage 23V

T 2) W, = 77 HF-litz 12x0.04 Cul
W, = 56 HF-litz 12x0.04 Cul
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TAA 991
TAA 991 D

ordering code

W TAA 991: Q67000-A150
TAA 991 D: Q67000-A289

AM/FM IF-amplifier

Combined AM/FM IF-amplifier for radio receivers. The circuit is suited for ac-and battery-
operated sets. An additionally available control voltage (connection B) permits control of a RF

preamplifier stage.

Good regulation for AM operation.
Good limiting qualities for FM operation.

Low current requirement.

Low supply voltage-dependence.

Circuit diagram

7(11)
—0
Bk |7g  36K| |7y
12
(12)8 "
(1310 Ry 11(14)
[
8k Ry i §(8)
A Al o T2
vy : 5(7)
A it}
A 4
ag T }/’;
2
1] I . _
“)2 DN Connections shown in
o—j brackets are for TAA 991 D
(5)3
& T6 Ry 13k A5 [300Q
g(e) |7, 6402
Package outlines — _E———Y-
- E B2
9505w T &
otis 3 045x0.25 4
— s B4 -l 20°N
7 14Hﬁl—ll—!hl§1 7 5!{&0‘2"*
7,608
| S [ SN y NI g S gy S gy S L7l
Case 5J 12 DIN 41873 19203 -

(similar TO-101)
weight approx. 1.2 g
MW Case discontinued for new products!

Maximum ratings
Supply voltage

Ambient operating temperature
Storage temperature

418

') Plastic plug-in package, 14 pins
20 A 14 DIN 41866 (TO 116)

Weight approx. 1.1 g

Dimensions in mm

| TAA 991, TAA 991 D|

Vee 11 \Y
Tamb -151t0 80 °C
Ts -301t0 125 °C



TAA 991

TAA 991 D
Operating characteristics (7,,,,=25 °C)
Range of operation Vee 45to011 |V
AM-operation (f;=460 kHz, V.c=5V)
Total supply current (no signal) Ice 3.6 mA
Collector current Tr 3 (no signal) Ig 2 mA
Stabilized voltage Vo/m 2.8 (2.6-3.2) \%
Voltage gain Gy 80 db
Range of regulation AGy 50 db
Input voltage starting regulation?) Vin 50 mwv
Regulation feedback voltage ~Vip 200 (>100) mV
(Vin=50 pV; fr0a=1 kHz; m=80%)
AF output voltage . Var 120 mV
(Vin=50 uV; froa=1 kHz; m=80%)
Min. input voltage causing overdrive Voo 15 mV
AM-operation (f,=460 kHz, V;c=9V)
Total supply current (no signal) Ice 6 mA
Collector current Tr 3 (no signal) I 2 mA
Stabilized voltage Vo/m 29(26-3.2) |V
Voltage gain G, 90 db
Range of regulation AG, 60 db
Input voltage starting regulation?) Vin 15 uVv
Regulation feedback voltage Vi 200 (>100) mV
(Vin=15 uV; f0qa=1 kHz; ,,=80%)
AF output voltage 120 mV
(Vin=15 uV; froa=1 kHz; m=80%)
Min. input voltage causing overdrive Voo 25 mV
Distortion factor <10 %
(Vin=15mV; f,0qa=1 kHz; m=80%)
AF output voltage Var 300 mV
(Vin=15mV; f,,a=1 kHz; m=80%)
Base current Tr 6 I, <30 MA
(Vin=15mV; fr0a=1 kHz; m=80%)
Input voltage starting preamplifier-regulation Vin 1 mV
Preamp. reg.-voltage (V,y<200 V) Ve/m >2.8 \
Preamp. reg.-voltage (V,y=3 mV) Va/m <0.5 \%
Input impedance (V=50 uV) Z\n 1250/100 Q/pf
FM-operation (f,=10.7 MHz, V¢ =5V, 4f=75kHz, f,,,4=1 kHz)
Voltage gain G, 76 db
Input voltage starting limiting2) Vin 300 Y%
AF-output voltage Var 200 mV
FM-operation (f,=10.7 MHz, Vc=9V, A4f=75 kHz, f,,,q=1 kHz)
Voltage gain G, 86 db
Input voltage starting limiting2) Vin 225 A"
AF-output voltage (V=100 mV) Var 300 mV
AM suppression factor (m=30%) Vem/Vam 50 db
Input impedance (V,y=2 mV) VAT 150/70 Q/pf

1) Start of regulation is defined as the input voltage for which AV,y/ A4V, =10/3 db.
2) Start of limiting is defined as the input voltage at which the AF output voltage has dropped by

3 db; reference-potential is V,y=100 mV.
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TAA 991
TAA 991 D

Test circuit

5=107MHz

Application circuit

" OWOO

W,=77 NF-litz12x0.04 Cul
W,=565 HF-litz 12x0.04 Cul

100nF
I

RF-reg.- voltage

const.
voltage29V

107MHZ

=10.7MHz
T T T T AT
[
|
|
|
|
I
|

Vee
O

25uF

1
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TAA 991
TAA 991 D

V
AM-suppression —2 =f (V};ms)
b Vam

60—

.

20

-

0

105 b w03 02 et 0y

—>Virms

Reg.-voltage Va=F (V|ms)

D

% Distortion factor k=f (V\ms)

12
I
k L Vee =9V_
T n = §0%
6 I
§ A HZ,—P
o
P
¢ A 1kiz
2 |
\~~
0

0 w0t w0 w?

VI rms
Distortion factor k=f (V);ms)
“/0

20
k
T 15 Y
fmgd =1kHz u—H
10
Af=75kHz
H H;H'_ N
‘~~~I
05
A f=50kHz
: i

10-5 104 10-3 10-2 10y

> Vlrms




TAA 991
TAA991 D

FVi-operation (f=10.7 MHz)

AF-output voltage Varrms=f (Virms) AF-output voltage Varms=F (Vec)
mv my Start of limiting V., =f (Vcc) v
500 WW SO T T T T I 111 500
v 450 Ve =9V 450 L Ve tAf=75kHz 450
AF rus Vatr, — ¥ =50mVconst.
TAUD Tl.no i | t.oo?
350 30 \‘ him 350
“|Af:75kHZ // 2
300 - 00— 00E
War y. E
250 / I 250 2505
7 Af=50kMHz k=
200 y 200 200%
150 150 A 150
100 ( 100 Viim B7=75kHz] |y
/ )4
/ /
50 50 50
0 0 0
05 10k 1073 02 gl 0 2 4 6 8 1 v
—* Vs — VC ¢
AF-output voltage Vagrms=f (Virms) AF-output voltage Vagrms=f (Vcc)
) mv
Ug V‘" L"L ’_L‘ 60
08 -
v - Vee =9V 7
AF rms y CC: i I 11 | 1] AF rms 50 v =5|1V const
? 07 'r’r“"_’ s0% | [T T T fmod = 1kHz
AR i m=80%
05 AT R N 40
05 L]
L | 30 //
04 ATl A
W I | /__ B I/
03 l LA 2
02 i | et e [ L
i H 10
01 —«ﬂk_“ i i
0 AL A 0
08 05 b 03 g2 qplv 0 2 &4 6 8 1 v
— Vlrms — VEE
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Ordering code

TBA 120: Q67000-A151
TBA 120 A: Q67000-A175

TBA 120
TBA120 A

FM-IF amplifier and demodulator

Symmetrical six-stage amplifier with symmetrical coincidence-demodulator for the amplification,
limiting and demodulation of frequency-modulated signals. Especially suited for radio receivers
and the sound-IF portion in TV-sets. These circuits are applicable as limiter-amplifiers, as
controlled demodulators or modulators or as mixers with excellent suppression of the input

frequency.

Outstanding limiting qualities.

Very good frequency-stability of the converter-characteristic.

Wide supply voltage range (5 to 15 V).
Low external component requirement (for example filter-capacitors).

Package outlines:

Plastic plug-in package 20 A 14 DIN 41866
TO-116; (14 pins, DIL=dual-in-line)
Weight approx. 1.1 g

Maximum ratings

Supply voltage

Range of operation

Frequency range

Ambient operating temperature
Storage temperature

::—!7
SV EH W L
=1 -4
r—r:gg
A
——T 045x0.25
02
254, ZD,
14 8
A-_A-0-0

)

+ ’J
L. 1max e

iivinlviniviy

r———18.2 3 ——

|
’J 50802 l«

"200

101640.2 —m

L8max |e—

Z,SrEJ

Plastic plug-in package 20 A 14 DIN 41866 (sim.)
(14 pins, QlL=quad-in-line)

Weight approx. 1.1 g

TBA120, TBA120 A |
Vee 15 v
Vee 5-15 Y
f 0-35 MHz
Tors -15to + 70 °C
Ts -40to +125 °C
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TBA 120
TBA120 A

Operating characteristics (7,,,=25°C, Vcc=12V)

Total current requirement
IF voltage gain (f=5.5 MHz)
IF output voltage at limiting, each output

Var-output voltage
(f=5.5 MHz, Af=+25kHz, V,=10 mV,
froa=1kHz, Qz~45)

Var-output voltage
(f=5.5 MHz, Af=450 kHz, V,=10mV,
fmoa=1kHz, Qz~45)

Distortion factor (f=5.5 MHz,
Af=+425kHz, V,=10mV,
fmoa=1kHz, Qz~45)

Input voltage starting limiting
(f=5.5 MHz, 4 f=+50 kHz,
fmoa=1 kHz, Qg~45)

Input impedance (f=5.5 MHz)

Input impedance (f=10.7 MHz)

Output resistance (pin 8)

Range of volume control

DC-portion of the output signal (V,=0)
AM-suppression (f=5.5 MHz, V,=10 mV,
m=30%, frnoq=1kHz)

424

min typ max
Ice 12,5 16.5 205 |mA
G, 60 db
Varp 240 mV
VAFrms 085 \%
Vabrms 1.2 1.7 v
k 1.8 3 %
Viim 50 100 wv
Z, 15/7.8 kQ/pf
Z, 7.2/6.2 kQ/pf
Ra 1.9 2.6 33 | kQ
_‘,/Aimif 60 db
VaFmin
Vg 6.1 7.3 8.6 \%
aam 55 db




TBA 120
TBA120 A

Circuit diagram for TBA 120 and TBA 120 A
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TBA120
TBA120 A

Test circuit

+2v

Recommended application-circuit

609Q

Ll

10nF ‘[EIZHF TUF
it h I
C

609

External circuit component data for various applications

Sound IF in TV sets FM-IF in radio sets
5.5 MHz 10.7 MHz Mono 10.7 MHz Stereo
C, 47 pF 27 pF 47 pF
C, 220 pF 120 pF 150 pF
C; 22 nF 22 nF 470 pF
C, 56 pF 27 pF 30 pF
Cs 56 pF 27 pF 30 pF
Cs 1.6 pF 470 pF 330 pF
L, 20 turns 20 turns 15 turns
L, 8 turns 8 turns 12 turns
R1 © © 1kQ

A capacitive decoupling at supply voltage input 11 is not necessary. The 22 nF capacitor between
pins 8 and 11, together with the integrated resistor R 30, constitutes the de-emphasis and may
be reduced if required.
The distance of the peaks on the S-curve can be adjusted with the Q of the phase-shifting circuit.
Zero-crossing corresponds to resonance-frequency. The two coupling capacitors of equal size
connected between pins 6/7 and 9/10 should be dimensioned to produce approx. 2560 mV p-p at
the tank circuit at resonance.

426



TBA 120

TBA120 A
Current requirement I¢c=f (Vee) AF-output voltage Vagrms=f (Vcc)
A f=5.5 MHz, A4f=+50kHz, f,,,q=1 kHz,
25 v Virms=10 mV, Vap~Q (V4 V)
/ 22 y
Ite ‘ 20
20 // VAFrms /
T ‘ A PZ 18 0~ 45
16 /
/ ' 4
15 vl /| n /
/| /] d AP AN
7 12 Q%357
max //
10 | / / 10
1 /r /r y4
typ 08
/1 06 /
5 4
min| ¥ 0
: 1/
02
0
0 2 4 6 8 10 12 % 1BV 0
0 2 & 6 8 10 12 W% BV
—Vy — Vg
Start of limiting at V.,s=F (Vcc) AF-output voltage Vagms=f (Virms)
f=5.5 MHz, Af=+50 kHz, f,,,q=1 kHz, Distortion factor k=f (V,ms)
Q~45 Vee=12V, f=5.56 MHz, AF=+50 kHz,
v V fmoa=1kHz, Q~45 "
60 1 9
’
% (start of limiting) m
v : Ll 9
™y d e [N el ¢
T T % 3 7 T
4 ANE 2l 6
v 5
30
o8 |—HfHHIN 4
————
20 [1]] 1 1K 3
04 2
10
02 1
0 0 0
0 2 & 6 8 10 12 14 BV m] 5 mz 5 ]03 5 mlouv

—= Vi = Vims 427



TBA 120
TBA120 A

AF-output voltage Ve ms=F (AF)
Distortion factor k=f (Af)
Vee=12V, f=5.5 MHz, f,,,q=1 kHz
Virms=10 mV, Q~45

v %o
22
20 8
AFrmsﬁ /'/ k
f / !
16 / VAFrms P
6
14
12 /£
k
1 / 4
0 7 /
A
08 / /,
08 A 4 2
ok
02
0 0
0 10 20 30 40 50 60 70 80kHz
— Af

AF-output voltage Varrms=f (Tcase)
Distortion factor k=f (T,)

Vee=15V, f=5.5 MHz, Af=+50 kHz,
fnoa=1kHz, V|,,,e=10 mV, Q~45
V °/B

24 6
7 B v, k
AF r;s 20 /] AF 5 T

16 &

K

12 3

0.8 2

04 1

0 0

428 -20 0 20 40 60 80°C

,CGSE

VAFrms[J

q

Volume control AVxe=f (Rp0¢)
Vee=12V, f=5.5 MHz, Af=+50 kHz,
froa=1kHz, V|ms=10 mV, Q~45
R,=470Q
db
10 |

.

-60

1009 5 1k 5 100k
~—>Rpot

AM-suppression aay=f (Tcase)
Vee=12V, f=5.5 MHz, f,,q=1 kHz,
m=30%, V|.ms=10 mV, Q~45
db
60

?

40

30

20

~-20 0 20 40 60 80°cC

TCIISE



TBA 120
TBA120 A

IF-amplification G,g=f (f)

db
70
7 rms =1V const.
V. 60 \\ ' | I
(F !
NI [ Ve =12V
™
50 VW{GV\\\
NN
w !
30
20
10
0

0 10 20 30 40 50 G6OMHz

—f

AF-output voltage Verms=f (Q)
Vee=12V, f=5.5 MHz, Af=+50 kHz,
froa=1kHz, V| ,s=10 mV,

v
16 "

VAFrmsu /

12

10 Vhr

08 4

06 /

04 /

02

—(

50

K Kl!sfgenerntoﬁo,l'/n

AM-suppression ayy=f (Vrms)
Vee=12V, f=5.56 MHz, 4f=+50 kHz,
froa=1kHz, m=30%, Q~45

db
60

aAM 50
} /

“ /

30
I

0

10

Rati mil

10! 102 03 b 105V

> Viems

P

Distortion factor k=f (Q)
Vee=12V, f=5.5 MHz, Af=+50 kHz,
fmoa=1kHz, V;ne=10 mV

/ ¥~02

0 0 20 30 0 S0

—a0
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TBA120S
TBA 120 AS

Ordering code

TBA 120 S: Q67000-A490
TBA 120 AS: Q67000-A525

FM-IF-amplifier and demodulator

Preliminary data

Symmetrical 8-stage amplifier with symmetrical coincidence-demodulator for the amplification,
limiting and demodulation of frequency-modulated signals, especially suited for the sound
IF-portion in TV-sets and as FM-IF-amplifiers in radio sets. The circuit is directly interchangeable

with TBA 120 (pin-compatible).

‘Outstanding limiting qualities

Very good frequency-stability of

the converter-characteristic

Wide supply voltage range (6 to 18 V)

Very low external component requirement.

TBA120S

0.5min
5! 4,6maxl’

§E

L s oy ey sy e

1923

TBA 120 AS

pgpp |

045x0.25

254,

n
A

Zﬁ"ﬂ [L,Bmax e

|
2y
8 J
AeBo 05202 -

)

Plastic plug-in package 20 A 14 DIN 41866

(TO-116)

(14-pins, DIL) weight approx. 1.1 g

Maximum ratings

Supply voltage

Ambient operating temperature
Storage temperature

Total power dissipation

Z-current

Voltage
Current
Current
Shunt resistance (max.)

Thermal resistance (system-air)
Operating range
Frequency range

430

max. 1 min

max. 1 min.

pivinivAnivin

19.2_0‘3 —

Plastic plug-in package 20 A 14 DIN 41866
(14-pins, QIL) weight approx. 1.1 g

TBA 120 S
TBA 120 AS
Vee 18 Y
b —-15to0 +70 °C
Ts —-40to +125 °C
Piot 400 mwW
Peot 500 mw
I, i5 mA
I, 20 mA
Vs 4 Y,
I, 5 mA
Ik 2 mA
Riana 1 kQ
Rinsa <120 °C/W
cc 6t018 \'
0to12 MHz




TBA120S

TBA 120 AS

Operating characteristics of the amplifier

with demodulator

(Vee=12V; T.p=25° C)

min typ max

Total current requirement Icc 10 14 18 mA
(Rs=w; for Rg=0: Icc+2 mA)

IF-voltage gain Vg/V,4 G, 68 db
(f=5.5 MHz)

IF-output voltage at limiting; each output Vapp 250 mV

AF-output voltage AFrms 11 \Y

f=5.5 MHz; Af=+50kHz; V,=10 mV;
foa=1kHz; W=45; k=4%

AF-output voltage VaErms 0.55 \%
f=5.5 MHz; Af=+50 kHz; V,=10 mV;
fmoa=1kHz; =20, k=1%

Input voltage starting limiting Viim 30 60 uVv
f=5.5 MHz; Af=+50 kHz;
fmoa=1kHz; Q=45

Input inpedance Z, 15/6 40/4.5 kQ/pf
(f=5.5 MHz)

Output resistance Rao 2.6 kQ
(pin 8)

Range of volume control E‘m 70 db

VAF min

DC-portion of the output signal Vg 7.3 \
(V=0)

AM-suppression
f=5.6 MHz; f=+50 Hz; V=500 uV; aam 45 55 db
frmoa=1kHz; m=30%

Potentiometer resistance Rs 3.7 4.7 | kQ
(-1 db down)

Voltage (—1 db down) Vs 2.4 2.6 | kQ

Potentiometer resistance RS 1.0 14 kQ
(=70 db down)

Voltage (=70 db down) Vs 1.3 \Y

Characteristics of the auxiliary circuit

Z-voltage Via 11.2 12 13.2
I,,=5mA

Z-resistance R, 30 Q

Breakdown voltage VceoTas 13
I1,=0; I;=500 uA

Current gain hee 30 20 \
I;=1mA
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TBA120S
TBA 120 AS

Circuit diagram

— o Pt ppr

A 4
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S
Sl
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o
6 10137
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TBA120 S
TBA 120 AS

Recommended application circuit
(5.5 MHz)

Pins 3 and 4 are connected to the collector and base of a transistor, respectively, which may be
used as an AF-preamplifier (Ic<5 mA) or as a bass/treble switch (dc on- or off-switching of an
RC-circuit).

At pin 12 a Zener-diode (12 V) is accessible which can be used to stabilize the supply voltage of
this integrated circuit or the voltage of other circuit elements in the set (I><15 mA).

The integrated circuit TBA 120 S is supplied in different groups. Parameter is the volume. A decrease
of 30 db requires a resistor between pin 5 and ground with a resistance value depending on the
group-number as shown below. The group-number is imprinted on the package.

Gow | | wm | wvw | v |
R5 | 1922 | 21-25 | 2429 | 2833 le_
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TBA120S
TBA 120 AS

TBA 120 S with ceramic filter (Murata)

For a good selectivity, the ceramic filter
should be combined with an LC-circuit

A5V

SFC 55MA 7
O 8 7
680Q ’_i ? i-
_J_ > /%'r ==15nF
9
Frequency ‘ Filter | Resistance R
10.7 MHz SFC 10.7 MA 300to 390 Q
5.5 MHz SFC 5.5 MA 560 to 680 Q
4.5 MHz SFC 4.5 MA 1000 to 1200 Q
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TBA120 S
TBA 120 AS

VAF -

a
o

Output level Vpp=f (V5)
Vee=12V, V,=10 mV
Af=+50 kHz; f=5.5 MHz

-100

10

db
0

15 20
Vs
Output level Vaoe=Ff (Rs)
Vee=12V; V=10 mV
Af=+50 kHz; f=5.5 MHz

25V

-10

-80

-90

-100

— R

Lk

AF-output voltage Vagms=f (Vcc)
60 Q input, Af=+50 kHz
Vins (pin B without external component)
20

LITT T
[TTTTT
k=37%(C-.5nF)
Var )
b /
k=1.8%(C-1nF2.2K)
/l
10 /
//
) ARy.d
)4 A k=1°%(C-680p1.8K)
05
A/)
A
///
v
0
5 10 15 20V
— Ve
Distortion factor k=f (Vag)
Vee=12V; f=5.5 MHz; Af=+50 kHz
%
6 \ ,
k \ J }
51—\ x
PN
b N\ k=37%(C=150F)
T
i
3 | -
. \ !
N\ |
2 LINENL L 441.8%(C-nf2,2k ) 4—
EEEEEN
: k=1%{C=680pH1BKS)

0
-0 -60 -50 -40 -30 -20 -0 Odb

VAF
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TBA120S
TBA 120 AS

AM-suppression agu=Ff (V,y)

db
“ | 1]
1T
70 Af=+50kHz| L
0 A~ m=30%
M food = Kz TTTTH
T 60 Ver =TV
50
s T | LTI a5k ||
Py /1 m=80%
40 v fnod =1kHz4+HH
/ P Ve =12V
7 ___./
0 =
/ /
"4 '!
0 /
/1
I~
10
0
0?2 0! 100 0 0? 103my
—=#

Package outlines for TBA 400 and TBA 400 D

TBA 400 TBA 400 D

.

N lU_émin

#3695t 5 max

5

g5l oy
00.45.[‘5
N,

[

g os /N ¥
1 g | NN [ SR [y SN [ SN S S gy S
+05 0 ! !
= 115"l L8 gy ke 9.2.92" 19.2-03

Package 5J 10 DIN 41873 Plastic plug-in package 20 A 14 DIN 41866
(similar TO-100) 14 pins
Weight 1.1 g Weight approx. 1.1 g
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Ordering code : TBA 400

TBA400: Q67000-A228 TBA 400D
TBA 440 D: Q67000-A623

Gain-controlled broadband-amplifier

Gain-controlied 3-stage monolithic integrated broadband-amplifier with symmetrical input and
output, especially suited for an application as video-lF-amplifier in TV-sets:

75 db gain, 60 db control range.

Very good linearity of the gain over the entire control range.

Distortion-free processing of input signals up to 240 mV,,,

Noise-figure at 30 db down control typically 8 db.

Circuit diagram (10) (8) (7
9 8 7
1 f {

m [J]Rg IﬁRZZ

10

o o - .

%03 [T]Rs Rm [ﬁma ﬁRN
L
172 Y-+ : ! il

(14) g

2

o + R23

o —¢ 1+

(13) = R‘H[J_,

(2

3

o> - 1'<13 o >|J <9 o 1O m - 113
) R4 +—i—s— P s Pl

4 R17

o~ I |

R3 f] R7L] T []Ru 3 [|ris E]mg DRZD [ij/. R26 | |R2s

(= X3}

R1
T R8
R14
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Pin-numbers in brackets refer to TBA 400D

[] R25

Package-outlines see page 436
Pin-numbers in brackets refer to TBA 400 D
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TBA 400
TBA 400D

Maximum ratings

Supply voltage

Regulating current

Ambient operating temperature
Storage temperature

Total power dissipation

Range of operation

Frequency range

Operating characteristics (Vcc=12V, T.,=25 °C)

Total current requirement
Output currents
Difference in output currents
(Ve=0)
Difference in output currents
(Va=4)
Regulating voltage
(VUmax)
Regulating voltage
(VUmin)
Regulating current
(VUminl VReg=4 V)
Input impedance
(Vimaxf=36 MHz)
Input impedance
(Vminf=36 MHz)
Output voltage
(F=36 MHz, Vg<1V (Vinax)
V=120 uV)
Output voltage
(F=36 MHz, V=4V (Vin):
fnoga=1 kHz, m=80%, k=5%)
Input voltage
(f=36 MHz, Vg=4V [Vinl,
fnoa=1 kHz, m=80%, k=5%)
Voitage gain
(f,=36 MHz, Qz=9)

Voltage gain

Control range
(f=33 to 40 MHz)
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ICC
I7, IB
I—Ig
I,-Ig
Ve

Vs

Is

Z

Z,
Vims

VOrms

0

Vlmax rms

V.
Y arms

Vlrms

VVideo
Vlrms

VUmax
VUmin

TBA 400
Vee 14 Y,
Ig 1 mA
Tamb -15to + 80 °C
Ts —-40 to +125 °C
Peot 400 mw
Vee 7to 14 Y
0 to 200 MHz
min typ max
25 32 mA
2.7 4.5 6.3 mA
0.4 0.9 mA
0.5 1.6 mA
1
4.0
33 HA
0.33/17 kQ/pf
1.5/0 kQ/pf
141 2.0 Vv
29 \Y
240 mV
75 db
73 db
55 60 db




TBA 400
TBA 400 D

Test circuit

Ly =3turns 0.25CulS
L2 =5turns0.25CulS

Application circuit for 39,2 MHz

PF

—
g
33

I

Ly=1 turn
L2=9.5 turns
L3=12.5turns
L4=45 turns
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TBA 400
TBA 400D

Power gain G,=f (f)
Vee=12V, =36 MHz, Vo=16 mV
constant
db
100

90
Gp

TBO

70

60 ™

50

40

30

20

0 50 100 150 200 MHz

—f

Noise N=f (down-regulation)
db VCC=12 V, f=36 MHz

0 10 20 30 40 50db
440 down-regulation —»

Total current requirement I .=f (V)
Output currents I;/Ig=f (VR)

Vee=12V
Am Am
Ay 0€
AR\ \
gy fo2
A 23p" & ?
|
¢ 0S
—
¢l
AN or
¢
0 0
veé P € S ! 0
AN -

Regulation-characteristic
Vgreo=f (down-regulation)
Vee=12V, f=36 MHz

0 0 20 30 40 S0 60db
down-regulation —»



Ordering code TBA 440
TBA 440 =Q67000-A282 TBA 440 Q

TBA 440 Q=Q67000-A577 ®

Gain-controlled video IF-amplifier with demodulator

This circuit comprises a high-gain regulated video-IF-amplifier, a controlled demodulator and
two low-resistance video-outputs with positive and negative signal, as well as the complete
clocked regulation and tuner regulation-delay.
For application in black and white and colour TV-sets.
. Complete video-IF in one integrated circuit
Wide range of regulation with low noise and high levels of control
High sensitivity
Controlled demodulator — therefore minimum 1.07 MHz disturbances
Low-resistance video-outputs
Positive and negative BAS-signal
Internal temperature stabilization

Package outlines

TBA 440 TBA 440 Q
¢
[ - g
T
045x0.25 045x025
54 254 o [
16 15 3
.
LTS QI T QL T G S R S gy S gy S h§) T T T T
2.4 1 U—U J
20,
Plastic plug-in package 20 A 16 DIN 41866 Plastic plug-in package 20 A 16 DIN 41866
16 pins (dual-in-line) 16 pins (quad-in-line)
Weight approx. 1.2 g Weight approx: 1.2 g

m Package not for new developments

Maximum ratings

Supply voltage Vee 15 \
Supply voltage (max. 1 min) Vee 16.5 \Y
Voltage at pin 5 ‘ Vs 20 \'
Voltage at pin 4 ‘ V, 5 \
Ambient operating temperature Tamb -25 to +60 °C
System-temperature Tsys 125 °C
Power dissipation (7,<55 °C) P+ 700 mW
Thermal resistance (system-air) Rthsa 100 °C/W
DC-resistance between pins 8 and 9 Rs.e 20 Q



TBA 440
TBA 440 Q

Operating characteristics (7,m,=25 °C, Vcc=13V, I,,=40 mA, unless stated otherwise)

Range of operation

Current requirement (V,3=15V)
Operating voltage (I;,=40 mA, V,=0)
DC-voltage at output (V,=0)
DC-voltage at output (V,=0)

Regulating current for tuner pre-stage
(10 db above start of tuner regulation,
Vs>2V)

IF regulating voltage for V.«

IF regulating voltage for V,a

Clock-pulse voltage

Resistance for output voltage V1,=3V,,

Output current to ground

Output current to pos. supply

Input resistance at V,ax

Input resistance at Vi,

Input voltage') for V4=

Input voltage') for V4=

Video bandwidth

Range of regulation

Intermodulation-separation (1.07 MHz)
relative to colour-carrier?)

2 VPD
3 VPP

min typ max
Vis 10 13 15 \'
Iy, 30 40 50 mA
I, 18 mA
Via 6 \'
Vi 6 \%
V1 2 2 V
I 3 mA
V, 0 0.5 \'
V, 25 5 \Y
-V, 2 5 Voo
R1o0-11 3 k)
I.4,15 5 mA
Iiq, 142 -1 mA
Zi.16 1.8/2 kQ/pf
Zie 1.9/0 kQ/pf
v, 100 A%
Vi 150 uv
Byideo S MHz
Vy 50 55 db
55 db

1) V,y effective synchronous pulse level measured across 60 Q, fed-in with transformer 3 : 5.
2) Measured with demodulator-capacitor 22 pf at any down-regulation. A4V1,=0.3 to 1.6V,
(yellow). IF colour-carrier level acc=—2 db; sound carrier level —24 db, relative to picture-

carrier.
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TBA 440
TBA 440 Q

Block-diagramm

V1. V2 IF regulating stages

V3 IF amplifier stage

M Mixer

W Impedance buffer

Ph-U. Phase inverter

B Limiter-amplifier

RV Regulating voltage amplifier
SWV  Threshold-amplifier

TK Temperature compensation

TV Clock amplifier
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TBA 440
TBA 440 0Q

Test circuit

-

CQuuwooNoOPWONO =

[

-

IR QU Gy
N =
~— —

13

—
'S

444

video (positive)
video (negative)

IF-input

DC-feedback

Ground

Regulating voltage filter

Delayed tuner regulating voltage

Start of the delayed tuner regulation control
Line return pulse(-2 to-5 V,,, negative)

Parallel circuit 38.9 MHz

Start of regulation control
. negative
Video output positive
Vee (10t0 15 V)
I,, (30 to 50 mA, internally stabilized to 6 V)



TBA 440

— =

Tuner regulating current I's=£(a) DC output voltage without carrier
mA Rs=parameter v V11, 12=f(VCC)
6 10
JA
5
T el s 0- level
V
e
4 / // // / T zd “
1y [ A
e
s s
K p2.75K [~24K 215K[ i i //
Rg ~36 TOK [~24K f~2! min. gain A Wprmax
2 y
of the L1
I tuner e
! I pre stage /// min. adjustable
-t
. L h .
/ 1 ]‘mux.gam o c|loc|[< tires[hold
0 oLl
A0 -200 300 -40 50 -60db 9 10 n" 12 13 14 15V
—down-regulation a —> Ve
Noise behaviour N=f(a) Regulating voltage curve V,=f(a)
(video freq. measured)—V;,=3 V, V=3V, Vg=15V, f=36 MHz,
db Vec=15V, =36 MHz, 4f=3 MHz, R;=500Q Rs=500 Q
16 20
" //
Vi
/ ‘ |
1 / T 15
10 T
Y 1
/ T Ve =W
8 — 101/ b= T
Vi =3V / foo=3MHz |
- Vp =15V R =500Q ——
° f o =36MHz
Af =3MHz
b Ry =500 05
2
0 0
0 10 20 30 40 50db 0 10 20 30 4 5  60db
—down-regulation a ——»down -regulation a
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TBA 450 Ordering code
TBA 450: Q62702-A283

Stereo decoder

Integrated matrix stereo decoder. Automatic mono-stereo switching and a manual stereo-mono
switching (enforced mono). Indicator lamp driver up to 100 mA.

Block diagram

z
-~
3B kHz "
L-R stereo
indikator
trigger
W o and
combinat.

L 2
. X 19kHz
signal [+ ~ - o
¥ o— (] = F——o]
! separation | 19kHz 3BKHz I ~ matrix _ol‘/lk
L

L

j

Package outlines

egeya = v
f---- E é
B
045x0.25 ¢
L5x =%
45x0. -
Sl 101 .
rﬁmmmﬂmr\p—g 6"*'0.2r
760
D
e B e e e A= Weight approx. 1.2 g
1 8 . h -
fe————20 g Dimensions in mm

Plastic plug-in package 20 A 16 DIN 41866 (16 pins)
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TBA 450

Maximum ratings

Supply voltage

Auxiliary voltage

Lamp voltage

Current for stereo indicator
Total power dissipation
Storage temperature

Ambient operating temperature
Range of operation

Operating characteristics (7,,,,=25°C, V¢c=15 V)

Total current requirement (I,=100 mA)

Input resistance
Output resistance each channel
MPX-input voltage
Output voltage each channel
Saturation voltage of the
lamp driver (I;=100 mA)
Distortion factor

(far=1 kHz; Vq,,=350 mV)
Auxiliary voltages for the switching
of mono to stereo

stereo to mono
Attenuation at 19 kHz
Attenuation at 38 kHz
Attenuation at 67 kHz (SCA signal)
without additional circuit
Cross-talk attenuation
fAr<6.3 kHz
fag<10 kHz
Balance

1) at Ra=4.5 kQ

TBA 450
R
H

Vi, 18 v
I, 100 mA
Prot 650 mW
Ts —40 to 125 °C
Tamb 0to 70 °C
Vcc 45t018 \Y
Iec 20 mA
R, >25 kQ
Ra 1.7 0r45 kQ
Vipo <2 v
Vo 21) v
VC Esat <8g \o;

<0. )
k
Vy >0.71 \Y
Vy <0.47 \"
apT >40 db
apr >40 db
asca >356 db
a: >36 db
ae >30 db
dpaj <0.2 db
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TBA 450

19 kHz 38kHz  +Vg
10nF 3!
Cy i
Lg
10 9
7 8

.\
)
o
a
3 L
n
x> XN
0~ Fe ™
I
Y
Il
3
3
M

1) For an easier total-tuning with improved cross-talk attenuation (regarding the entire frequency
range) it is recommended to use a combination of 9.1 kQ resistor and 2,5 k() potentiometer

(P 3) in series in place of the fixed resistor R,.

2) In case of reduced requirements the 19 kHz trap consisting of L, and C, may be omitted and
potentiometer P, be replaced by a fixed resistor of 220 Q.

3) The value of damping resistor R depends on the dc-resistance of coil L,. For an overall Q=30
of the tank circuit, R will be approximately 3 kQ.
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Ordering codes

TBA 460: Q67000-A284
TBA 460 Q: Q67000-A579

TBA 460

TBA 460 Q

AM/FM-IF-and AF-amplifier

Combined AM/FM-IF amplifier with AF pre-amplifier. A high level of integration and excellent
performance characteristics of both amplifiers permit a universal application in battery- and ac-

operated receivers.’

RF-portion: good control characteristics
for AM-operation,

good limiting characteristics

for FM-operation.
AF-portion:
high driver-current 130 mA,

good frequency characteristics 30 Hz—70 kHz,

Pq (with AD 161; AD 162)=10 W

low distortion, up to 8 W k<1%

Package outlines

76 iM"

min

.{M |
05 4 Bmax -

mujﬂ@ﬁﬁﬁﬁﬁfm,ﬂﬁ%

L

P!mr—*lﬂ}—il—{ﬁbgl 6“"0:2.—
— 7508
|T | 35F Q) T g S gy S gy s gy e g l_él
e———20 g |

Plastic plug-in package, 16 pins
20 A 16 DIN 41866
(DIL=dual-in-line)

Weight approx. 1.2 g
Dimensions in mm

Maximum ratings

Supply voltage IF-portion
Supply voltage AF-portion
Ambient operating temperature
Storage temperature

Range of operation, IF-portion
Range of operation, AF-portion

SR

254 r-—
508202

kwsuz

Plastic plug-in package (16 pins)
20 A 16 DIN 41866 (similar)
(Q,_.=quad-in-line)

Z,Bmm

=

TBA 460
TBA 460 Q
Vecrr 12 | v
ook 0to 70 °C
T —40t0 125 °C
Veers 5to 12 v
CCAF 51018 \Y



TBA 460
TBA 460 Q

Operating characteristics (Vcc=9V, T,np,=25°C)

Total current (no signal)
Partial current (no signal)

IF-portion, AM-operation:
(fir=460 kHz, fsr=1 kHz, m=50%)
Stabilized voltage
Voltage gain
Range of regulation
(AVAe<10 db)
Start of regulation?)
Feedback voltage
(Vi=15 puV)
AF-output voltage
(Vi=15 uV)
Input voltage starting
overdrive (k=10%)
Input voltage starting
pre-stage regulation
Pre-stage regulation
voltage (V,<200 uV)
Pre-stage regulation
voltage (V>3 mV)

IF-portion, FM-operation
(fie=10.7 MHz, fog=1 kHz, 4f=+75 kHz)
Voltage gain
Input voltage for start of limiting2)
AF output voltage at limiting condition

AM suppression factor
(FM: Af=+75 kHz; AM: m=50%)
at limiting condition

Start of regulation is defined asthatinput voltage for which

I min | typ [ max
I, 29 mA
11 8 11 14 mA
Vie 2.8 295 |V
G, 90 db
AG, 60 db
v, 15 uv
Vi 200 mV
Vae 120 mv
Voo 25 mv
v, 0.9 mvV
Vis 2.8 \Y
Vis 05 |V
G, 86 db
v, 500 w
Var 350 mv
Ven/Vam 50 db
AV, 10
AVae 3 db

Start of limiting is defined as that input voltage for which the AF output voltage is down 3 db.

Reference potential is V,=100 mV.
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TBA 460

TBA 460 Q
AF-portion min typ max
Current requirement I,/ 22.5 mA
Diode voltage Vile 0.7 \%
Quiescent voltage gain vo 72 db
Output voltage Varms 3.2 A
(G,=45db; k=10%)
Distortion factor k 0.3 %
(Varms=2V, G,=45 db, Rc=1 kQ)
Separation of foreign voltage (Vq=1 V) Sev 60 db
Voltage/frequency characteristic (+3 db) V—Q 30 Hzto 70 kHz
Q1oo0
Maximum permissible maxo ° 130 mA
collector current T 13
Noise voltage (referred to the input, R;=1 kQ) 2.5 wv
Circuit diagram
15 14 13
(o] o ?
R3 H] R1
—————0
T4 v
15| RS ’
o+{ 1
D8
yn H:’ R2
\ 4V >_.<Iz
13 112 ¢——°
Y3
15
4
2 T |/ 0 113
o- 1\11
3
o
’jRB RS [] R16
A
(e 16
1

If the AF-portion is used separately, pin 5 should be connected to pin 1.

<]
12

5

5

o
9
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TBA 920 Ordering code

TBA 920 = Q67000-A566

Horizontal combination

for black-and-white and colour-TV sets with any kind of H-deflection.

The monolithic horizontal-combination circuit TBA 920 comprises the following units:

Pulse separation stage; :

Noise strobing input for the suppression of noise signals having the same polarity as the information
signal;

Line oscillator based on the threshold-switch principle; Phase comparison | between synch.-pulse
and oscillator;

Time-constant and gain switching (also for the connection of a video-recorder) ;

Phase comparison Il between line-return and horizontal strobe and output stage for the control
of a thyratron or a transistor drives stage.

Package outlines

21.85max.

el

“5.89:05"{

-
1.4max 051max 0.3

By o e e e e s

_9 _______ —

T & T T LT L R g Dimensions in mm
178 Weight approx. 1.2 g

Plastic plug-in package (16 pins) similar to 20 A 16 DIN 41866

Maximum ratings:

Supply voltage Vee 13.2 \
Total power dissipation Piot 600") mW
Currents I, 20 mA
I 2002) mA
Ism, I7, Igm, Igm | 10each | mA

1)2) Footnotes see page 460
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TBA 920

Voltages V3 0t0o13.2 \
(measured with respect to ground potential 16) Vg -12 \'
Vio -05t012 \
Ambient operating temperature Tamb -20to +60 °C
Storage temperature Ts —-25to +125 °C
Operating characteristics (Vcc=12V, T,,,,=25 °C) voltages referred to ground 16
Inputs
Pulse separation stage
Input current Igm min 10 MA
Input voltage (BAS) VMM min 0.5 \
Input leakage current Ig ax 1 MA
Noise strobing input
Input current Iom min 30 BA
Input voltage Vo 0.7 \
Input resistance Rg.16 0.2 kQ
Return pulse
Input current Ism min 50 UA
Input voltage Vsm +700 mV
Input resistance Reg 400 Q
Outputs
Synch.-pulse (pos.)
Output voltage Vimm 10 \
Output resistance
Rise-edge . Ri116 ~50 Q
Fall-edge Rie 2.2 kQ
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TBA 920

Control pulse

Output voltage
output resistance

Control pulse width

Oscillator

Threshold

Charging/discharging current

Current source voltage

Current source current

(Ry5.16=3.3 kQ)

(for fine-tuning of the oscillator I, is varied)

Pulse former

Input voltage
(for max. variation of control pulse duration)
Input current

Phase comparison I (synch.-pulse oscillator)

Range qf regulating voltage
Regulating currents wng.\%\;) with Ve>1.5 V
10

Output resistance
(V,,=0.8-5.5V)

(V,,=<0.8V; >55 V)

Phase comparison I-switching

Output voltage
Internal resistance
(V10<2 V)
(V10>4.5 V)for I1,<£1 mA

3), 4) footnotes see page 460

456

VZMM
i2

T2

V12
I12M
12M

Ri12
Ri12

V11

Ri11
Ri11

10
2.5;153)
low res.
0.2 to 0.54)

5t0 8

6to8

0.81t05.5
+2
+ 6

period

HA

Y,
mA
mA

high res. (currentsource

circuit)

low res. (about 2 kQ) for
limiting of the regulation-

range

3.1

150

Q



TBA 920

The switching of R;y, and I, is performed automatically through an internal coincidence
circuit (coincidence of V;y and Vsy and an external RC-circuit connected to pin 10) or t hrough

a direct control at pin 10.
Switching voltages
forR;{1=2kQ Vio <2 \Y
Ri1,=150 Q Vio >4.5

Switching currents

for Ri;=2kQ (V,,=2V) I,o 120 HA
Ri1=150 Q (V,,=4.5 V) I, 80 VA
with synch. pulses at pins 7 and 8, pin 10 not connected to ext. components

Phase comparison Il (line return-pulse oscillator)

Range of regulating voltage : V, 2to9 Vv

Regulating current I +0.7 mA

output resistance Ria high res. (currentsource
circuit)

Operating characteristics, circuit shown on page 461 (CCIR-standard)
(Vce=12 V; Tamb=25°C)

Total current requirement (I,=0) I, | 36 | mA
Inputs
Video signal (BAS)
Input signal (pos. synch.-pulse) Vamm Tto?7 Vv
. ‘ (typ. 3 V)
Input clock signal REM 0.2 mA

Noise pulse provisions

Input noise signal voltage Vom >0.7 \Y
Input noise signal current Igpm 0.03to 10 mA
Input impendance Ro.16 200
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TBA 920

Return pulse

Input voltage
Input current
Input impedance

Outputs
synch.-pulses (pos.)

Output voltage
output resistance

rise edge

fall edge
additional output load

Control pulse

Output voltage

Mean output current

Peak output current

Internal output resistance

Control pulse width (synchr. condition)
(switching delays of the H-output stage are
automatically compensated through phase-
comparsion)

Permissible delay between the rise-edge of the
control pulse and the rise-edge of the return-pulse

Oscillator

Oscillator frequency
unsynchronized (R1s.16=3.3 kQ2)
Tolerance of osc.-frequency
Change of frequency with decrease
of the supply voltage to V; >4 V
Frequency adjustment gain
Adjustment range of the network
shown in the circuit on page 454

2), 6) footnotes see page 460
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Vsm

Ism
R6-16

V2MM
2max
2M max
i2

-

1

400

10
~50

2.2
>2

10
20
2002)
2.5; 153)
12 to 324)

Oto 15

15.6255)
<+1086)

<£10
16.5

+15

mA
Q

kQ
kQ

mA
mA

us

us

kHz
%

%
Hz/uA

%



TBA 920

Phase comparison | (between synch. pulse and oscillator)

Range of regulating voltage Vio
Regulation sensitivity
a) coincidence of synch.-pulse and

line return pulse or V;,>4.5V Af] At
b) no coincidence or V<2 V Aff At
Catch or retain range Af

Catching time for Af/fo=+ 3% (A4f=0.47 kHz) t
Time duration for switching from a higher

sensitivity of regulation to a low sensitivity,

after catching ) t

Phase comparison 1l (between line return pulse and osc.)

Permissible delay between the rise-edge of the control

pulse and the rise-edge of the return pulse tptot
Static regulation-error At/ Aty
output current during

return-pulse 1,

Overall phase condition

Phase distance from rise-edge of synch.-pulse to

center of return pulse t
Tolerance of phase-condition At
Voltages for T,=12 to 32us Va
Adjustment-gain AT,/ AV 3
Input current I,

0.8to 5.5

Oto 15
<0.57)

+0.7

kHz/us
kHz/us
kHz

s

us

us
%

mA

The adjustment of the overall phase condition, and consequently of the rise-edge of the control
pulse, is performed automatically through phase comparison Il or through a dc-voltage put on pin 3.

7), 8) footnotes see page 460
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TBA 920

Footnotes

1. At turn-on 800 mW.
2. The maximum value of mean output current must not be exceeded.

3. R;. depends on the switching-state and the direction of the output current; R;,=2.5 Q is valid
only for V,_46=+10.56 V and a current load (i. e. through a resistor) to pin 16.

4. Adjustment of the control pulse width is done by shifting the rise-edge (adjustable through
V3.16=6 to 8V). .

5. For other line-standards the frequency is adjusted through an appropriate choice of Cq4.16.

6. Variations in external component values not included.

7. Regulation error is the remaining deviation from the intended position (rise-edge synch. pulse
and center of return pulse) resulting from variations in the switching times of the output stage.

8. This nominal phase position is based on a delay line of 4t=500 ns in colour TV-sets between
the input signal of the pulse-separation stage and the control voltage of the colour picture tube.
If the pulse separation stage is connected behind the delay line or if this is not present, as in the
case of black-and-white TV sets, the nominal phase position can be achieved using Cs.;=
560 pf.
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TBA 920

Principle circuit arrangement of the horizontal-combination TBA 920

for }
videorecorder ™
I pos.
n W 20n 82k  noise pulse
|1'I J U 19
TBAS20 o osc - —phase noise
H-oscillator phase comp. comp. switch, [*] pulse strob.
:f:;s‘ — pulse-form. 1 opzt"pl'mp":ﬁ‘s;or M ampl. screen
1 2 3 4 5 5 7 v
mu{ :jino 7[. f ni mnf WK i || % " *IEH
! -JVHPX)
T tooutp}l<20mA I T I‘zz T Ko ¥
12V/36mA stage driver 2V W short circ. for

N ynchr. pul
LAl JUS T
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S041P

similar to TBA 120 Ordering code

S 041 P: Q67000-A529

FM-IF-amplifier with demodulator

The S 041 P is a symmetrical six-stage amplifier with symmetrical coincidence-demodulator for
the amplification, limiting and demodulation of frequency-modulated signals. It is particularly well
suited for sets where a low current consumption is of importance, or where major supply voltage

fluctuations occur.
Pin connections correspond to the well known TBA 120. However, pin 5 is not connected to

external components. The S 041 P is especially suited for applications in narrow-band FM-systems
(455 kHz) and in VHF-IF (10.7 MHz).

Package outlines 76402

L

mi
6ma;

L

§.|.
ey
o F
y 3
S o
L

e Dimensions in mm

1 .
19.2-03 Weight approx. 1.1 g

Plastic plug-in package 20 A 14 DIN 41866 (14 pins)

Maximum ratings

Supply voltage Vee 14 \)
Range of operation Vee 41014 \%
Frequency range f 0to 35 MHz
Ambient operating temperature Tamb —25 to +85 °C
Storage temperature Ts —-40 to +125 °C

Operating characteristics (Vcc=8V, T,mp=25 °C)

Current requirement Ice 5 mA
AF output voltage VaFrms 200 mV
{(k=1%, f=10.7 MHz, A4f=+75 kHz or
455 kHz+5 kHz)
Input voltage starting limiting -
(pin 14) at 10.7 MHz v, 40 Y%
at 455 kHz v, 15 uv
AM suppression a 60 db

(f=10.7 MHz, V,=10 mV, A4f=+75 kHz,
m=30%, froq=1kHz)
IF-Voltage gain at 10.7 MHz Gy 63 db .
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S041P

Circuitdiagram
S041 P
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S041P

Voltage drop at AF load resistance
Current requirement Icc=f (Vcc) Vi1e=f (Vec)

mA v
10 20

9

—— mean valve 7T
3 -=-=stray

05

0 5 0 BV 0 5 | 5y
— VEC —"[(
AM-Suppression agm=f (Virms)

db :
100

Wt

=

0
1 10? 10° 104 105y

4 rms
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S041P

AF-output voltage Vag=Ff (Vc)
Distortion factor k=f (V¢c)

r}n;lJ %
3
L
h
r"’/
Var
200 2
10.7MHz £ 75kHz
Y =1mV
100 k—1
-
0 0
0 10 1BY
= Vec

Start of limiting V;,=f (V¢c)
f=10.7 MHz, Af=+75kHz, f,,q=1 kHz

uv
i

5 0 15BY

— Vi
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So41P

Application circuit for 10,7 MHz (UHF-FM-ZF)
and 455 kHz (narrow-band FM)

Ve

22 pF (470pF)

Values in brackets for 455 kHz (narrow-band FM)

Coils 10.7 MHz | 455 kHz
L, 15 Wdg/0.15 CulS 71.5 Wdg/12x0.04 CulS
L, 12 Wdg/0.25 CulS 71.5Wdg/12x0.04 CulS
Kit D 41-2165 D 41-2393 (Vogt Co.)
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S042P

Ordering code
S 042 P: Q67000-A335

Mixer

The S 042 P is a universally applicable symmetrical mixer for frequencies up to 200 MHz. It can
be driven from an external source or from the built-in oscillator. The input signals are suppressed
at the outputs. In addition to the usual mixer-applications in receivers, converters and demodulators
for AM and FM, the S 042 P can be used as an electronic polarity-switch, multiplier etc.

Circuit diagramm
5 2 3

8 o-
11 o

id
L B |

0146914

Package outlines

L

’3.6-(15 46ma;

g

Plastic plug-in package, 14 pins
20 A 14 DIN 41866
Weight approx. 1.1 g, dimensions in mm
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S042P

Maximum ratings

Supply voltage

Ambient operating temperature

Storage temperature

Range of operating supply voltage
(pins 2; 3; b) )

VCC
Tamb
S

VCC

Operating characteristics (Voc=10V, 7,,,,=25 °C)

Current requirement
Output current

Supply current
Breakthrough voltage

Output capacity
Mixing-gain
Noise figure (f=100 MHz; R,=240 Q)

I =1, +15+15
2

I

I

Vo (I1,=10 uA)

Vs (I,2,=10 uA)
2.m: Cam

S=1,/V;.5=13/V;.g
N

14
-15to +70
—-40 to +125

4to14

1.9
500
500
900

> 25
> 25

6

5

7

°C
°C

A galvanic connection between pins 7 und 8 and pins 11 and 13 through coupling-windings is

recommended.

Between pins 10 and 14 (ground) and between 12 and 14 a resistance of at least 200 Q2 may be

connected to increase the currents and therefore the gain. Pins 10 and 12 may be connected
through any impedance. In case of a direct connection between pins 10 and 12, the resistance
from this connection to pin 14 must be at least 100 Q. Depending on the construction of the

circuit a capacitor (10 to 50 pf) may be required between pins 7 and 8 to prevent oscillations in

the VHF range.
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S042 P

'Application-example forS042 P

VHF-mixer with inductive tuning

10.7 MHz
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'S042P

Application-example for S 042 P

Mixer for remote-control receivers, self-oscillating

+ o4V

L

7
1
]
1 !
2712 MHz

When using a harmonic-frequency quartz crystal, an appropriate inductance should be connected
between pins 10 and 12 to prevent oscillation at the basic frequency.

26.66 MHz
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Ordering code

SAS 560=067000-S11
SAS 570=067000-S13

SAS 560
SAS 570

Sensitive switching-amplifier

Preliminary data

for touch-keys

The integrated circuit SAS 560 and SAS 570 are especially well suited for an application in radio-
and TV-sets, as well as in elevators, to perform touch-controlled switching functions.
When an ampilifier is switched on, the voltage at pin 7 (i.e. 30V, highly stabilized) is put on the
corresponding output (pins 3, 4, 5 or 6). Simultaneously voltage Vcc2 is switched to pins 15, 13
11 or 9, activating an indicator and a range switch, if desired.

High input sensitivity

Low saturation voltage of the switching transistors
Low temperature-drift of the output transistor for the tuning voltage

Package outlines

7.62112’1
E
D% $
v 5
3.

G.l*»o}z .-

g0

|5 T gy e g gy n g e gy e gy e

f————20 g2

Plastic plug-in péckage (16 pins) 20 A 16 DIN 41866

Weight approx. 1.2 g, dimensions in mm

Maximum ratings

Supply voltage 1

Supply voltage 2

Driver current

Max. driver current (t,,,,<2s.)
Tuning current

Storage temperature

Ambient operating temperature
Range of operation

VCC1
VCCZ
IS: Il‘h I13r 115

ISM! 11Mr £13M/ I15M

37 I4' 5 IB
S

Tamb

VCC1
CcC2
cc17cc2

SAS 560, SAS 570

36
26.5

35

70

1

-40 to +125
0to +70

15 to 33
6 to 24
2t0 24
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SAS 560
SAS 570

Operating characteristics (Vcc1=30V, Vcc2=12V)

Switching voltage while using keys
T,...T4
Holding voltage after using keys
1...1g
Saturation voltage of range-switch
after use of the corresponding key
Saturation voltage of tuning switch

after use of the corresponding key -

Temperature drift of the tuning switch
Tamp=25 ° to 55 °Q

After a simultaneous activation of several keys only one channel remains conducting.
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Vars

Visis: Viars
Viis Vors
Va7, Vara
Vsiz. Veiz
V317 to Vg7

4.5

<1.0
<0.5

<1
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SAS 560
SAS 570

Application circuit

switching voltages for range selection

helelele]
]

e rar
) 6

515181
“ar

sZZMu - Tag Tay Tay | ll/é BZSYnA Ta, Tay I, Ta,
[
10M 10M 10M 10M 10M 10M 10M 10M
% 15 1% 13 12 1 10 9 % 15 1% 13 122 1N 10 39
) SAS 570 ) SAS 560
) 1 2 3 4L 5 6 7 8 12 3 4L 5 6 7 8
clear 1
h A5 18 = 6 s 16 A

Ptofy=30kQ

[Fiy __

to tuning diodes i i
+30V 12V

all diodes BA 127
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SAS 560
SAS 570

Test circuit

T T T

T
o, )— To3b— Topb— 74—

30M BSOﬁBOM SSOTQVSOM 330@30 330ﬁ

15 % B 7 N w9

) SAS 560/SAS 570

12 3 4 5 6 7 B

]

+30V 12V
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B. Analog integrated circuits for industrial applications

' Summary of types

Preface on operational amplifiers e,
TAA 521, TAAB21A, TAAB22. . . . . . . . . . . . . . operational amplifiers

TAA 721, TAA722 . . . . . . . broadband amplifiers
TAA761, TAA761 A, TAA761 W TAA765 TAA765A TAA765W operational amplifiers
TAA762 . . . . . . *. . operational amplifiers
TAA 861, TAA861A, TAA 861 W TAA 865 TAA 865A TAA 865W operational amplifiers
TAA 862, TAA 862 F o .« . . . . . . operational amplifiers
TBA 221, TBA 221 A, TBA 221 B TBA 222 .« . . . . . . operational amplifiers .
TBA830G,TBA830OR . . . . . . . . . . microphone amplifiers .
TCA 105, TCA105 B, TCA105 W, TCA 105 BW . . . . . . threshold switches
TCA315A . . . . . . . . . . . . . . . .. .. . . operational amplifier
TCA325A . . . . . . . . . ..o, . . . . operational amplifier
TCA335A . . . . . . . . . . . .. operatlonal amplifier with darlington-input .
TCA345A . . . . . . . . . .. . . . . . . .. . . threshold switch

P1T . . . .. . e .« w4« .« v v uw w . . . active matrix-point

page
476
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488
491
499
503
511
514
517
519
522
525
528
530
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Preface on operational amplifiers

Integrated operational amplifiers are dc-amplifiers with a very broad range of applications in
automatic control systems, industrial electronics and the audio frequency area.

1. Symbols and terms used

The logic symbol “operational amplifier” shows only signal inputs and outputs. Figure 1 shows the
symbol used, with an inverting input 1, a non-inverting input 2 and output 3. A positive signal at
“1" results in a negative signal at output 3. Definitions of the most important terms generally used

to

characterize an operational amplifier are listed below. All definitions refer to symmetrical

supply voltages.

— /1
= |

|
- |

: - gt *
3 | Ya
B
2 \J
o—+
fig. 1 L fig. 2
a) Input offset voltage V|, is the dc voltage which must be applied between the input terminals to

b)

c)

d)

e)

force the quiescent dc output voltage to OV (fig. 2).
V,o=V,1—V,, at Vo=0 and generator resistance Rz=0.
Input current I, is the current required for the opreration of the OP (fig. 2).
I,+1
=112
! 2
Input offset current I, is the difference between the currents into the two input terminals with
the output at zero volts. At high values of generator resistance I}, can cause difficulties (fig. 2)
I,,=1I,,-I,, at V4=0.
Open-loop voltage gain G, is the voltage gain without negative feedback from the output to the
input (fig. 3).
v, .
G,= V—Q at Rf=» (Rf=feedback resistance between output and input).
1
Common-mode voltage gain Gycu is the voltage gain resulting when a signal is applied to
both inputs at equal phase (fig. 4).
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f) Common mode rejection ratio CMRR is the ratio of differential voltage gain (G yp ¢) to common
mode voltage gain (Gycwm)-
CMRR=20log|Gypr|—20log|Gycm |-

g) Temperature coefficients of the input offset voltage and input offset current specify average
values as a function of temperature. For a given range of temperature these coefficients may
be regarded as approximately linear. ‘

h) Input resistance R, is the resistance measured between the inverting and the non-inverting
input.

2. Basic circuits

. - R . . - Ry*+R

Inverting amplifier: VQ=——R—F -V, Non-inverting amplifier: Vo= —1R—i -V,
1 1
R}: RF
II_Jl | |
R1 1 1
) 3
’ 3

Y Z + | — 1% }

-5
- N —
—{ 1
=
O<

[}

Summing-amplifier Difference-amplifier
Vis Via Vin Rs [ Ri+R¢ R¢
=R A R A L =2 |\ Ve Vg
VQ F(R1 R2 Rn VQ R1 R2+R3 V12 R1 V|1
for R,=R, and R3=R¢,
R
Va= 7= (Viz=Vin)
Fn
VIn :E E:/\’Z J
iz F1 Re R Re
Viro—T——1 1 Vqo—IT —
1 1
3 — 3
2 2
VQ VQ
l W Rs "
o J_ Vigo— 1 —{_1 _T_
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Integrating amplifier VQ=— —R:—‘C-: V|dt
n’
1]
B
B 3
‘ | 3
: |
Vi +
o —0
. - ey dy;
Differentiating amplifier: Vo=—R¢C, - ot
R
T
Gy
I ] - .
/ . |
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Ordering codes

TAA 521: Q67000-A3
TAA 521 A: Q67000-A164
TAA 522: Q67000-A84

TAA 521

TAA 21 A

TAA 522

Operational amplifiers

The integrated circuits TAA 521, TAA 521 A and TAA 522 are integrated operational amplifiers for
demanding applications. These amplifiers are exceptionally well suited for industrial applications
such as servo-systems, analog computers, measuring equipment etc. The frequency response can

be adjusted by external circuits:

High-resistance symmetrical input

Low-resistance single-ended output

Excellent temperature stability
High common mode rejection

Package outlines

TBA 221, TBA 222

max
-y fo—
045

I

fo———13.5:1 ——={4Tmax L*

Package similarto 5 G 8 DIN 14873
(similar TO-99)
weight approx. 1.1g

Maximum ratings

Supply voltages

Differential input voltage

Maximum input voltage

Total power dissipation (T¢cas.=70°C)
(TCase=95°C)

Output short circuit duration

Ambient operating temperature

Storage temperature

GE

l%
4

L

mi
HSma:

V.

+7_s*°'§>1

Plastic plug-in package (14 pins)
20 A 14 DIN 41866 (TO-116)
weight approx. 1.1g

J 5'?[7"":
B4-0,

TAA 521

TAA 521 A TAA 522
Vee +18 +18 v
Vip + 5 + 5 \Y)
v, +10 +10 v
Pooe 250 - mW
Pt - 300 mW

5 5 s

Tams 0 to 70 55101256 | °C
To 65 to 150 —651t0150 | °C




TAA 521

TAA b21 A| circuit
TAA 522 input- frequency compensation
(12) 3)
8 J) m)
o+Vy¢
[TJW []]mz
™ 9 114
R4 R10
17
T 19
R2 R6
R (150)
/ — output
r\\”’
l//HZ
e l/ R T\ (9 oyt put
(4)2 15 Poamt
- compensation
(5)30 T4 R9 T
non-inverting 5
13
" T RN
RS R13 (6)
—o- It

Numbers in brackets refer to

TAA 521A

Frequency compensating circuit: R2=50 ( for capacitive loads

inverting (Z;_
input
non 3

+
inverting o———
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TAA 521

. 4
inverting o——
input

non 5+
inverting ~ o———

01
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TAA 521
TAA 521 A
TAA 522

Operating characteristics TAA 521, TAA 522
(Vee==£15V, T,m,=25 °C, TAA 521A

unless stated otherwise) min typ max min tvp max

Total power dissipation Piot 80| 200 80 165 | . mW
(no load, no signal)
Input offset voltage Vio 2| 75 1 5| mV

(Rc<10kQ)

Input offset voltage Vio 10 6 | mV
(Re<10kQ, T.mp=0to 70 °C)

Input offset current Io 100 | 500 50 200 | nA

Input offset current Io 750 nA
(Tamp=01t0 70°C)

Input offset current Io 20| 200 | nA
(Tampb=-55 to +125 °C)

Input current I, 0.3 1.5 0.21 0.5 | uA

Input current I, 2.0 pA
(Tamb=010 70 °C)

Input current I, 500 | 1500 | nA
(Tamp=-55to +125 °C)

Input impedance Z, 50| 250 150 400 kQ

Input impedance Z, 40| 100 kQ
(Tampb=-551t0 +125 °C)

Maximum output voltage Vapp +12| +14 \"
(R.>10 kQ)

Maximum output voltage Qpp +12| +14 \Y
(R.=210kQ, T,mp=-55to +125 °C)

Maximum output voltage Vapp +10| 13
(RL=2KkQ)

Maximum output voltage Vapp +10| £13
(RL>22kS, T,np=—55to +125 °C)

Output lmpedance Zy 150 150

Voltage gain G, 83.6 93
(Vapp=£10V, R =2 kQ)

Voltage gain G, 81.5 db
(Vapp=£10V, R >2kQ,
Tamp=010 70 °C)

Voltage gain G, 88 93 db
(Vape=%£10V, R >2kQ,
Tamb=-b5 to +125 °C)

Common mode rejection CMRR 65 90 70 90 db
ratio (Rg<10 k)

Average temperature coefficient
of input offset voltage %vio 10 uv/°Cc
(Rg<10kQ, Tomp=0to 70 °C)

Average temperature coefficient
of input offset voltage vio 3|uv/eC
(Rs=50Q, T,mp=-b5to +125 °C)

Average temperature coefficient
of input offset voltage vio 6| uv/°C
(Re<10kQ, T,p=-55t0 +125 °C)

%D<<
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TAA 521
TAA 21 A
TAA 522
Transfer characteristic Vo=f (V) Output voltage Vq,,=f (R.)
v )
15 ‘ 30
Vo= 15V e
A (0 Vapy L
y 10 —lp = 10k f A
25
/
5 4
0 20
/
AREEA| ,
15
-0 /
J |
i |
-15 10
-1 =06 -0z 02 06 imV 102 5 103 5 1049
—s —=R_
PP-output voltage Vo=Ff (Vcc) Open loop voltage gain Gy=f (V¢c)
v 104
30 7
//
A 6y R =10kQ
25 T 6
T - ol A
20 min R, £10kQ o 5 max
r4 L \V7 /
// P /
/'
gl
15 / b e <
v V’
10 3 7
e
5 2 mn "1
//
/’
0 ] |
9 10 il 12 13 % 1BY 9 10 n 2 13 14 15V
— —at VCI;



TAA 521
TAAB21 A
TAA 522
Input offset current I,o=f (T) Input current I,=f (T)
50 500
45 450
[10 1[
&0 400
ban T
35 350
30—\ 300
\ \
25 \ 250
20 N\
\\ 200 N
15 N\
\ 150 \\
N
10 NC 100 \\\
~ ~
5 ot 50 ~
0 0
-60 -20 20 60 100 140°C -60 -20 20 60 100 140°C
—T —T
Open loop gain for various PP-output voltage Vo =f (f)
degrees of compensation Gy=f (f)
db )
100 - 30 e
VC 1 L vcc=3 11
; H M . [ i \ N & <10ka
180 N ! ' 25 |
T \ !
60 1 | 20 S SN 2,
£l H|\2 '
H __—‘? ‘E ‘: .h
40 153 i
€,=100pF-| {1l Al |3 Al
By =15k, £y =3pF | I el A2
0 b \ 10 R
\ |
C]=5UUDE R‘= 1.5k9, 14
0 C7 =20pF| _x 5 \
£y=5nF, Ry =15k, €= 200pF 1\ \
o Lo {1 il DY :
00 1k 0k 100k M 10MHz 1k 10k 00k M 10MHz

—_f —f
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TAA 721 Ordering codes

TAA 722 TAA721:  Q67000-A82
TAA722:  Q67000-A83

Broadband amplifier
The integrated circuits TAA 721 and TAA 722 are differential amplifiers with great bandwidth.

Differential inputs and outputs

Great bandwidth of 0 to 40 MHz

High common-mode rejection of 85 db
Excellent stability

Insensitive to asymmetrical supply voltages

Circuit diagram

- ! otVee

7

) 1
input! o— +—O output1

) 3 5
input 20— —o output 2

(pin 4 connected to case)

Case outlines

950y
0[].45\[; )
an.s'“J 49,43

Case 5 G 8 DIN 41873
(similar TO-78)
weight approx. 1.1 g
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TAA 721

TAA 722

Maximum ratings TAA 721 TAA 722

Supply voltage . Vee +8 +8 \'

Differential input voltage Vip 5 5 \'

Ambient operating temperature Tamb 0to 70 -55t0125 °C

Storage temperature Ts —6519,150 —65to 150 °C

Operating characteristics TAA 721 TAA 722

(Vec=%6V, Tamp=25 °C) min typ max | min typ max

Current requirement +1cc 115( 18.0] 245] 135 | 180| 225 mA

Power dissipation Prot 165 | 220 165 | 220 | mW

(no load, no signal)

Input current I, 50| 100 40 80 | #A

Input offset current Io 5 30 3 20 | pA

Input impedance Z, 6 6 kQ
(f=100 kHz)

Maximum output voltage Vapp 3.7 3.7 \
(R.=5kC, f=100 kHz)

Output offset voltage?') Vao 0.5 2.0 0.5 12|V

Output impedance Zq 35 35 Q
(F=100 kHz)

Voltage gain2) G, 355 | 39.6| 416| 375 | 39.6| 40.8|db
(V,=1mV. Rc=5kQ, f=100 kHz)

Common mode rejection ratio CMRR 85 85 db
(f=100 kHz, R =5 kQ)

Common mode voltage gain Gyem -45 | -30 -45| -30 | db
(VICM_OSV RL SkQ f= 100kHZ)

Bandwidth (-3 db) 40 40 MHz

Distortion factor k 2.0 15 %
(Vi=1V, R =5k, f=10 kHz)

Rise time | of the t, 10 15 | 9 12 | ns

Fall time output pulse ts 10 15 9 12 | ns
(V,=5mV)

1) measured between both outputs

2) output voltage to ground. Between both outputs, the gain measured is twice as high, the

outputs being of opposite phase.
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TAA 721
TAA 722

Voltage gain Gy=f (R\)
=100 kHz, T,,,,=25 °C, Rg=50Q
d R.=5kQ, Vec=%6V

30

20

0

10! 5 0 5 wkQ
—=R
Voltage gain Gy=f (—Vc)
=100 kHz, T,,,=25 °C, Rg=50Q
d RL=5kQ, +V.c=6V
60

b
}

40

30

20

01 2 3 4 5 6 7 8V

>V

Voltage gain Gy=f (+Vcc)

f=100 kHz T,,,=25°C, Rz=50Q
d RL=5kQ
60

b g
f

40 —

0 Vi

20

10

0 1 2 3 4L 5 6 7 8V
—=tl
Voltage gain Gy=f (+Vcc)
=100 kHz, T,,,,=25 °C, R,=50Q
db RL=5KkQ, —Vcc=6V
60

6y

50
}
40

30 /

20

10

0 v 2 3 4 5 6 7 8v
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TAA 721
TAA 722

Voltage gain Gy=f (T,p)

=100 kHz, T,,,,=25 °C, Rz=50 Q,
db RL=5 kQ, Vcc=:l:6 Vv
60

b
!

40

30

20

10

0
-40 0 40 80 120
— by
Voltage gain Gy=f (f)
Phase deviation p=f (f)
Vee=46V T,mp=25°C, R,=50Q,
db RL=5 kO
4 I

NI

160°C

20 200
E; 6
10 ! 100
0 1] 0
w0l 100 10! 102 103 MMz
—_— ’

Input current I,=f (T,p)
VCC=:E6 \Y)

120

g
}

80

60

40

20

-40

db

0 40 80 120

—* Iomb

160°C

Common mode rejection CMRR=f (f)
V=46V, T.np=25°C, R,=50 Q,
R.=5kQ

100

CMRR

T

9
8
70

50

40

30

20

10

0

w5 10

5 16" 5 102MHz
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TAA 761 Ordering codes

TAA 761 A _ ]

AR 7S i, SE
AA T. W 6 -

TAA 765 A TAA 768 A: 067000524

TAA 765 W TAA 765 W: Q67000-A599

Operational amplifier

A particularly economical and universal operational amplifier which by its excellent performance
qualities is well suited for a wide range of applications, such as automatic controls, automobile
electronics, AF-circuits, analog computers etc.

In addition to a high gain, high input resistance, low offset voltage, low temperature- and supply
voltage-dependence, the amplifier features

wide common-mode range, high output current,
large supply voltage range, simple frequency compensation,
large control range protection against destruction (;)
Circuit diagram ﬁ ¢ oVt
(6)
8
(3) : o frequency
) 4 compensation
inputs:  o——1—
inverting (5) )
(2) 7
3 output
non- o—{—F '
inverting

Pin-numbers in brackets refer

to TAA 761 A and TAA 765 A )

6
© —o- V¢
Package outlines:
TAA 761, TAA 765 TAA 761 A, TAAT765 A  1=-76:02 -+ TAA 761 W, TAA765 W
20.45 — 0.4x0.15
Sy 4 a4
id 3
045x025 g = w
a
254 *200] - 3 *
Case5H6 6 4 64 =
DIN 41873 = e N vl E
(similar TO 78) 76 -
Weight approx. 1 g D ] <
SE—— 127:m . 2max
1 3 Miniature ceramic-package
r— 85_q3 - weight approx. 0.07 g
Plastic plug-in package
488 6 pins

20 A 6 DIN 41866
Weight approx. 0.7 g



TAA 761 .
TAA 761 A
TAA 761 W
TAA 765
TAA 765 A
TAA 765 W
Maximum ratings
Supply voltage Vee +18 \Y
Max. output current I, 70 mA
Max. input voltage v, +Vee \
Range of operation Vee +2to £18 Vv
Ambient operating temperature (TAA 761, 761 A) Tamb 0to +70 °C
Ambient operating temperature (TAA 765, 765 A) Tamb -25 to +80 °C
Junction temperature Tj 150 °C
Storage temperature T —-40 to +125 °C
Thermal resistances:
System-case (TAA 761, TAA 765) Rihsease 80 °C/W
System-ambient air Rihsamb 300 °C/W
System-package (TAA 761 A, TAA 765 A) thSease 160 °C/W
System-package (TAA 761 W, TAA 765 W) thSease 140 °C/W
Operating characteristics .
(Vee=%15V, T,np=25 °C) mh | WP | ma
Power dissipation Piot 150 mwW
(RL=2kQ, Vq~0V)
Current requirement Icco 1.8 25| mA
(no signal, no load, | through conn. 2)
Input offset voltage Vio 75| mV
(R=601Q)
Input offset current Io 50 300 |nA
Input current I, 0.3 1.0 A
Maximum output voltage Vapp | 14 Vv
(R.=2kQ)
Maximum output voltage Vapp | %12 \
(R.=620 Q)
Maximum output voltage Vape +10 \'
(R.=2kQ, f=100 kHz)
Input impedance Z, 200 kQ
(f=1 kHz)
Open-loop voltage gain Gy 815 85 db
(RL.=2kQ, f=1 kHz)
Open-loop voltage gain Gy 90 db
(R.=10kQ, f=1 kHz)
Open-loop voltage gain Gy 43 db
(R.=2kQ, f=1 MHz)
Output leakage current Iopne 7 MA
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TAA 761
TAA 761 A
TAA 761 W
TAA 765
TAA 765 A
TAA 765 W

Operating characteristics (continued)
(Vee=+15V, T,,,=25 °C)

Input common-mode range
(R.=2kQ)

Commadn mode rejection ratio
(R.=2kQ)

Supply voltage effect suppression
(Cc=1 pf, Gy=100)

Temp.-coeff. of Vo
(Rg=60Q)

Temp.-coeff. of I,o
(Rg=60Q)

Rise time of Vq for non-inverting operation
(test circuit 1)

Rise time of Vq for inverting operation
(test circuit 2)

Connection diagram

Viewm
CMRR

4Vo

Avio

%10

dVQ

dz,
dVq
dt,

Cc=O0utput frequency compensation, R =Load resistor

inverting
input

b

[ S—

non-invert,
input

po Su—
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min typ max
+12.0| £13.5 Vv
86 db
25 200 | wV/V
6 uV/°C
0.3 nA/°C
9 V/us
18 V/us




Ordering code TAA 762

TAA 762: Q67000-A523

“Operational amplifier

A particularly economical and universal operational amplifier which by its excellent performance
qualities is well suited for a wide range of applications, such as automatic controls, automobile
electronics, AF-circuits, analog computers etc.
In addition to a high gain, high input resistance, low offset-voltage, low temperature- and supply
voltage-dependence, the amplifier features

wide common-mode range,

large supply-voltage range,

large control range,

high output current,

simple frequency compensation

protection against destruction

wide temperature range

W,

Circuit diagram

8§
_ frequency
inputs: 4 compensation
inverting

7
non - 3 _ p——o output
inverting

Case outlines Vee

Case 5H 6

DIN 41873
(similar TO-78)
Weight approx. 1 g
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TAA 762

Operational amplifier

Maximum ratings

Supply voltage Vee +18 \'

Max. output current Iq 70 mA

Max. input voltage v, +Vee

Range of operation Vee +2to +18 \Y

Ambient operating temperature Tamb ~bb to +125 °C

Junction temperature T; 150 °C

Storage temperature Ts -55to +125 °C

Thermal resistance:

System-case Rihscase 80 °C/W

System-ambient air Rihsamb 300 °C/W

Operating characteristics . typ at

(Vee=+£15V, T,,,=-55 to + 125°C) min 250C | Max

Power dissipation Piot 150 mwW
(RL=2 kQ, Vq~0)

Current repuirement Iceo 1.8 25| mA
(no signal, no load, 1 through conn. 2)

Input offset voltage Vio 75| mV
(Rs=60 Q)

Input offset current I, 50 300 nA

Input Current I, 0.3 1.5| pA

Maximum output voltage Vapp |+ 14 \
(RL=2kQ)

Maximum output voltage Vape |£ 12 \'
(R.=620 Q)

Maximum output voltage Vape + 10 \Y
(RL=2 kQ, f=100 kHz)

Input impedance Z, 200 kQ
(f=1 kHz)

Open-loop voltage gain Gy 81.5 85 db
(R.=2kQ, f=1 kHz)

Open-loop voltage gain G, 90 db
(R.=10kQ, f=1 kHz)

Open-loop voltage gain G, 43 db
{(R.=2KkQ, f=1 MHz)

Output leakage current Tq 7 LA
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TAA 762

Operating characteristics (continued)
(Vee=%15V, T,rnp=—55 to 125 °C)

Input common mode range
(RL.=2KkQ)
Common mode rejection ratio
(RL.=2 kQ)
Supply voltage effect suppression
(Cc=1 pf, G,=100)
Temp.-coeff of Vo
(Rg=60 Q)
Temp.-coeff of I,o
(Rg=60 Q)
Rise time of V, for non-inverting
operation (test circuit 1)
Rise time of Vg for inverting

operation (test circuit 2)

Connection diagram

min t2y5po aCt max

Viem + 135 Vv

CMRR 86 db

AVo 25 | 200 | wV/V

AVee

%10 6 uv/°C

%10 0.3 nA/°C
V/usec

dVq

dt, 9 V/usec

dVq

dt, 18 V/usec

C-=Output frequency compensation, R, =Load resistor

inverting b
input

non-inverting 3
input

o+ Voo
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TAA 761
TAA 762
TAA 765

Test circuit 1 (non-inverting operation)

+Vee

2K

——o output

™

502 166K I61

C, for min. overshoot (approx. 22 pf)

Test circuit 2 (inverting operation)

0y +ee
*"—‘ 2K
—__1—

°=Vee

C, has the effect of a frequency-dependent compensation for the reduction of the rise-times
(approx. 390 pf), C, for min. overshoot (approx. 3.9 pf)
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TAA 761
TAA 762
TAA 765

AVIO

T

Offset voltage change AV,o=Ff(R.)
Vccz +15V

W AVio=Vi0(RL)-Vi0(2 kQ)

08

06

04

02 H

0

02—

04 —‘

06—

08—

10

|
12
0?2 - 5 108

5 10t 5 10°Q

HRL
Open-loop gain and phase
G,=f(f); p=f(f); Vcc=£15V
RL=2 kQ

db
90 =m- 17 360°
80 NN 30
AN g
. Y
7 \ \ 280 T
60 \ 240
LN
\
50 &Y, 200
\ \
40 \ \ 160
0 Vil 120
70 TN 8
/ \
f A 40
10 HH \
\
MERN AR ERN AR ARV RN

o o0 0w o v 0

—f

10° khz

e

Open-loop voltage gain
db Gv=f(Tamb), Vcc=:|:15 \Y
90

85

75

70
40 -0 0 20 W 80°C

— Tams

Open-loop voltage gain
Gv=f(RL); Vcc=ﬂ:1 5V

db
100
9P L
/
PPl
7
P
/
80
i

5k

—= R
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TAA 761
TAA 762
TAA 765

Transfer characteristic G,=f (V,)
Vcc=parameter, B =2 k2

0V

2V

16

32440123456 7 8mV

=V

Common mode range

Viem=f(Vce)
5
/
/
View /|
f
5
L1 o
|| e
0 1
0 S 0 15Y
—*Wg
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i)

Transfer characteristic G,=f (V)
Vee=+£15V, R =parameter

<

ON ~ oo 3R R

5 e

324 0123 456 7 8mv
—_— V[

Input offset voltage V,o=f (Tamb)

Vcc=ﬂ:15 V, RL=2 kQ

my
8

-20 0 0 40 60 80C

— Tamp



TAA 761
TAA 762
TAA 765

LA
15

05

Input current I;=F (1)
VCC=:!:15 V; RL=2 k€

0
2010 0 10 20 30 4 50 60 70 80°C

—Tamb

Input current I)o=f (Tamp)
Vee=+15 V; R =2 kO
nA
160

100

0
2010 0 10 20 30 40 50 60 70 80°C

™ Tamb

Supply voltage effect

AV _
M suppression 7" = f(Vee)
v

0 5 10 15V

— W
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TAA 761
TAA 762
TAA 765

Frequency dependence of the
large signal control range Vo=f (f)

i
N
N
N
\
T 10— \
“ \
bt Vo 1001
\Ci=18pF
\ \
: \
\Y
N ™
0 T~
o' 5 10 5 0%z
%f
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Ordering codes ¥ﬁﬁ gg} A
pEEmm AR W
TAA 865 A: 067000-A279 TAA 865 A
TAA 865 W:Q67000-A109-S1 TAA 865 W

Operational amplifiers

Especially economical and universal operational amplifiers which by their excellent performance
qualities are well suited for a wide range of applications, such as automatic controls, automobile
electronics, AF-circuits, analog computers etc.
In addition to a high gain, high input resistance, low offset voltage, low temperature- and supply
voltage-dependence, the amplifiers feature

wide common-mode range,

large supply voltage range,

large control range,

high output current,

simple frequency compensation

protection against destruction

Circuit diagrams
for TAA 861, TAA 865
and TAA 861 A, TAA 865 A

(1)
2

o+ Ve

(6)

8
y—————— o frequency
compensation

(3)

4
inputs :  o—_"1—1

inverting (5)

(2) 7

3 »—o output
non- o—{_F
inverting

A

L1

lﬂ (&)
6

°- V¢

Connection numbers in brackets refer to TAA 861 A and TAA 865 A
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TAA 861
TAA 861 A
TAA 861 W
TAA 865
TAA 865 A
TAA 865 W

Operational amplifiers:

Package outlines

TAA 861, TAA 865 TAA 861 W, TAA865W  TAA 861 A, TAA 865 A
9045 040151 1 1] F=7.620.2 =
=
6 4 *
B
L» 77 i
T * -
Package 5 H 6 DIN 41873 E 6
(similar TO-78) { = z - —0.24
weight approx. 1g — A 768
127+01 2max
Miniature e g e g
ceramic-package ! 3
weight approx. 0.07 g = 8593 =
Plastic plug-in package, 6 pins
20 A 6 DIN 41866
Circuit for TAA 861 W and TAA 865 W weight approx. 0.7 g
6
E] ———O VEE
5
% o frequency
compensation
inputs:
inverting
Lout ut
non- ] = P
inverting

“Vee

500
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TAA 861

TAA 861 A

TAA 861 W

TAA 865

TAA 865 A

TAA 865 W
Operational amplifiers

TAA 861 TAA 865
Maximum ratings TAA 861 A TAA 865 A
TAA 861 W TAA 865 W

Supply voltage Vee +10 +10 \'
Max. output current Iq 70 70 mA
Max. input voltage v, . *Vee +Vee \'
Range of operation Vee +2 to +£10 +2to +10 \'%
Ambient operating temperature Tamb 0to +70 —25 to +80 °C
Junction temperature Tj 150 150 °C
Storage temperature Ts —-40 to +125 °C
Thermal resistances
System-case (TAA 861, TAA 865) Rihscase 80 °C/W
System-ambient air (TAA 861, TAA865)  Rinsamb 200 °C/W
System-package (TAA 861 A, TAA865A) Rinscase 160 °C/W
System-package (TAA 861 W, TAA865W) Rinscase 140 °C/W

501



TAA 861
TAA 861 A
TAA 861 W
TAA 865
TAA 865 A
TAA 865 W

Operating characteristics
(Vee=x10V, T,,,,=25°C)

Power dissipation Prot
(R.=2KkQ, Vo~0)

Current requirement Iceo
(no signal, no load, | through conn. 2)

Input offset voltage Vio
(Rs=60Q)

Input offset current Io

Input current I,

Maximum output voltage Vapp
(R.=2kQ)

Maximum output voltage Vapp
(R.=250Q)

Input impedance Z,
(f=1 kHz)

Open-loop gain Gy
(R.=2KkQ, f=1 kHz)

Open-loop gain Gy
(R.=10kQ, f=1 kHz)

Open-loop gain Gy
(R.=2KkQ, f=1 MHz)

Input common-mode range Viem
(R.=2KkQ)

Common mode rejection ratio CMRR
(RL.=2KkQ)

Noise voltage (according to DIN 45405; VN
radio-application; referring to input;

Rs=2.5kQ)
Temperature-coefficient of V| Ayio
(Rg=60Q, T,m,=0 to 70 °C)
Temperature-coefficient of I}, Ao

(Rs=60Q, T,,,=0to 70 °C)
Rise time of V4 for non-inverting operation dVq

(test circuit 1, TAA 861) dy,
Rise time of Vq, for inverting operation dV,
(test circuit Z, TAA 861) d,

502

min typ max
70 mwW
1.0 25 | mA
4.0 10 mV
70 300 nA
0.3 1.0 | pA
+9 \
+8 Vv
200 kQ
75 84 db
90 db
43 db
+9 \
86 db
3.1 3.1 uv
6 uV/°C
0.3 nA/°C
3 V/usec
12 V/usec




Ordering codes TAA 862

TAA862: (Q67000-A236 TAA 862 F
TAA 862 F: Q67000-A280 .

Operational amplifiers

Especially economical and universal operational amplifiers which by their excellent performance
qualities are well suited for a wide range of applications.
In addition to a high gain, high input resistance, low offset voltage, low temperature- and supply
voltage-dependence, the amplifiers feature

wide common-mode range,

large supply-voltage range,

wide range of operating temperature,

large control range

high output current,

simple frequency compensation

protection against destruction

Circuit diagram

(1)
2
® O+ Ve
ﬂ (10)

(9) :

—e o frequency
‘ i compensation
inputs :  o—1—
inverting (8)

(3) !

] output
non- o—{% ? '
inverting

(6)
6
—0- V¢

Connection numbers in brackets refer to TAA 862 F
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TAA 862
TAA 862 F

Package outlines

TAA 862

@\U.LS

Metal-case 5 H 6 DIN 41873
(similar TO-78)
weight approx. 1 g

Maximum ratings

Supply voltage

Max. output current

Max. input voltage

Range of operation

Ambient operating temperature
Junction temperature

Storage temperature

Thermal resistances

System-case (TAA 862)
System-ambientair (TAA 862)

504

TAA 862 F
04*07 0.15
10) 6
0
. «©
1 5 i
£
w
Ly
;27“’-‘ 04minf |,
[e—0 64+03 —
2max

Metal-ceramic package
21 B 10 DIN 41865
(similar TO-91)

weight approx. 1.1 g

TAA 862, TAA 862 F

RthScase
RthSamb

+10
70
+Vee
+2to +10
-b5 to +125
150
-55 to +125

80
200

mA

°C
°C
°C

°C/W
°C/W



TAA 862

TAA 862 F

Operating characteristics . typ
(Vee=+10V, Tomp=—55 to +125 °C) min at2soc | M

Power dissipation Py 70 mW
(RL=2 Kk, Vo~0)

Current requirement Icco 1.0 25 | mA
(no signal, no load, | through conn. 2)

Input offset voltage Vio 2 10 mV
(Rg=60Q)

Input offset current I,o 60 300 nA

Input current I, 0.3 1.0 HA

Maximum output voltage Vope +9 \
(RL=2kQ)

Maximum output voltage Vapp +8 \Y
(R.=400 Q)

Input impedance ) Z, 200 kQ
(f=1 kHz)

Open loop gain Gy 75 85 db
(R.=2kQ, f=1 kHz)

Open loop gain Gy 90 db
(R.=10kQ, =1 kHz)

Open loop gain Gy 43 db
(R.=2kQ, f=1 MHz)

Input common mode range Viem +9 Vv
(RL=2kQ)

Common mode rejection ratio CMRR| 80 86 db
(RL=2kQ)

Noise voltage (according to DIN 45405; Vn 31 Y%
radio application; referring to input;
RS=2-5 kQ) .

Temperature coefficient of Vo oyio 6 pv/°C
(Rc=600Q)

Temperature coefficient of Io o0 0.3 nA/°C
(Rs=60Q)

Rise time of Vq for non-inverting operation dVq 3 V/usec
(test circuit 1, TAA 861) 7,7;“

Rise time of Vq for inverting operation dVq 12 V/usec
(test circuit 2, TAA 861) e
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TAA 861

TAA 862
TAA 865

Connection diagram:

Cc=O0utput frequency compensation; R =load resistor

N
e 1

»s[]ﬁ\

506

&

AN
F 8

Ao
——o fugmi.favni

& Tugni.Faviti non




TAA 861
TAA 862
TAA 865

Test circuit 1 (non-inverting operation)

+Veoe

——o output

6
i l
(E ) 509 Ew,sk 6 I—_ﬂ_v
I cc

C, for min. overshoot (about 22 pf)

Test circuit 2 (inverting operation)

+Vee

8k
509

s——0 output

°o-Voe

C, has the effect of a frequency-dependent compensation for the reduction of the rise-times
(approx. 390 pf)

C, for min. overshoot (approx. 3.9 pf)
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TAA 861
TAA 862
TAA 865
Open loop voltage gain Open-loop voltage gain Gy=f (R.);
b Ov=rf (Vcc), RL=2kQ o Vec=+10V
100 90
90
Gy - Gy
T 80 = T
85
70
/
60
/
50 80
40
30
75
20
10
0 70
0 5 Tov 10° 5 108 5 10t 5 10°Q
=tV —=R
Open-loop gain and phase
Open-loop voltage gain Gy=f (Tamp), Gy=f(f); p=Ff(f); Vcc=£10V
decc=:h1OV b R =2 kQ
90 200
Gy Gy
T 85 = T 150
80 100
N6,
G, N
75 50 by \ 200°
Ge=HTpF ] INA 180
A 120 T
i - g 80
H i 40
- o LA AT T TN
20-10 0 10 20 30 40 5060 70 80°C 102 07 00 100 w0F 10 10t 10%kKz
—Tamb —f
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TAA 861
TAA 862
TAA 865

\

Transfer characteristic V=7 (Vg)
Vcc=parameter, R =2 kQ

T
10V

*6V

Voo=t2V

- O N o o

-3

mv
08

06
aVio

T 0k

02

0
02
04
06

08

21 01 2 3 k5

-V

6 7mv

Offset voltage change AV,o=f (R\)
AVio=Vio (RL)-Vi0 (2k)

10

12 [

AT l L

10°% 5 108

5 10 5 105

—R

Gy

T

Transfer characteristic Vo =f (V)
v Vce=+10V, R =parameter

T | |
10 T

8

6

i i
i

0 i

z A fi-sane
4 / ,L 5000
8 HH 1@
-8 JLf 24Q
-10

12

321012 3 &5 6 Tmv

—"

Common mode range
Viem=f (Vee)

3 iew/,

2
" /Viem

— Ve
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TAA 861
TAA 862
TAA 865

Input current I, =f (T,1p)
VCC=:E1O V; RL=2 kQ

05

0
2010 0 10 20 30 40 50 60 70 80°C

Input offset voltage V,o=f (Tams)

~—Tamb

Vee=+10V; R =2 kQ

0
20-10 0 10 20 30 40 50 60 70 80C

510

> lamb

nA
150

100

50

Input current I,6=F (Tamb)
Vee=+10V; R, =2kQ

0
2010 0 10 20 30 40 50 60 70 80°C

™ Tamb



Ordering codes TBA 221
TBA221: Q67000-A134

TBA 221 A: Q67000-A225 TBA 221 A
TBA 221 B: Q67000-A281 TBA 221 B
TBA222:  Q67000-A97 TBA 222

Operational amplifiers

TBA 221 and TBA 222 are monolithic integrated operational amplifiers in packages similar to
5 G 8 DIN 41873 (T0O-99). They are outstanding by their large common-mode voltage range and
permanently short-circuit proof. In addition, they feature an adjustable input offset-voltage. The
pin-connections correspond to TAA 521, but no external components for frequency compensation
are required. An internal gain reduction of 6 db/octave yields maximum stability in feedback
circuit applications. TBA 221 A (14 pins), TBA 221 B (8 pins) in plastic plug-in package.

Package outlines
TBA 221, TBA 222 TBA 221 B

imax

o045 i [+
~
_ 5 2
S
il
8
be—— 13551 —={47max L 9247
Case similar 5 G 8 DIN 41873 (T0O-99)

Weight approx. 1.2 g, dimensions in mm.

TBA 221 A = 75:0251 S

r:_!? 1 i
E g fe—T1max —»!
LI . . .
ﬁ‘q Plastic plug-in package, 8 pins;
e 20°le 20 A 8 DIN 41866, weight approx. 0.7 g
-0.2
- 5.4'-0,2 e
=-7.6'06s

TI T T T I

19.2-03
Plastic plug-in package, 14 pins;
20 A 14 DIN 41866 (TO-116), weight approx. 1.1 g

TBA 221
Maximum ratings TBA 221 A TBA 222

TBA 221 B
Supply voltage Vee +18 +22 \
Input voltage') v, +15 +15 \%
Differential input voltage Vip +30 +30 \")
Storage temperature Ts —65 to +150 —65to +150 | °C
Ambient operating temperature Tamb 0to 70 ~-65to +125 | °C
Total power dissipation Piot 500 500 mW
Short circuit duration?) tsc © ©

Notes
1) For supply voltages <+15 V the maximum input voltage is equal to the supply voltage.
2) Short circuit may be to ground or to V.
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TBA 221
TBA 221 A
TBA 221 B
TBA 222

Operating characteristics

(Vee=+15V, T,,,=25 °C, unless

stated otherwise)

Input offset voltage

(Re=10 kQ, T,,,,=0 to 70 °C)
(Re=10 kQ, T,,p=-55 to 125 °C)

Input offset current
(Tampb=0 to 70 °C)
(Tamp=-55 to 125 °C)

Input current
(Tamp=0 to 70 °C)
(Tampb=-55 to 125 °C)

Input resistance

Output voltage
(RL>10 kQ)

(RL>2 kQ)

Input voltage range

Voltage gain
(Vapp=%£10V, R >2 kQ)

Voltage gain
(Vapp=%10V, R >2 kQ)
Tamp=0 to 70 °C)

Voltage gain
Vapp=%10V, R >2 kQ,
Tamb=-b5 to 125 °C)

Common mode rejection ratio
(Re=10 kQ)

Total power dissipation
(no load, no signal)

Transient behaviour of the output

voltage at Gy=1:
Rise time (V,=20 mV,
R =2 kQ, C <100 pf,
V=20 mV, R =2 kQ,
C.<100 pf)
Rising edge
(RL>2 kQ)
Temp.-coeff.
Temp.-coeff.
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TBA 221 TBA 222

min typ max min typ max
V[o 6 5| mV
Vio 7.5 mV
Vio 6| mV
I, 30| 200 30| 200 | nA
Iio 300 nA
Iio 500 | nA
I, 200 | 500 200 | 500 | nA
I 800 nA
I, 1.5 | uA
R, 300 | 1000 300 | 1000 kQ
Vapp | £12| £14 +12 | 14 \
Vapp +10| 13 +10 | £13 Vv
v, +12| +13 +12 | £13 \'
Gy 86| 100 94 | 106 db
Gy 83.5 db
Gy 88 db
CMRR| 90 90 70 20 db
Piot 50 85 50 85 | mW
t, 0.3 0.3 us
dVapp 0.5 0.5 V/us
dt
of V|o 3 NV/OC
of Io 0.4 nA/°C




TBA 221
TBA 221 A
TBA 221 B
TBA 222

Circuit diagram: TBA 221, TBA 221 A, TBA 221 B, TBA 222

input

2w (0 ™ 1

(9)
5

O

(1)
7
-0+ VCC

1

(5)

3
+

(10)

output

\=xe]

oftset voltage

adjustment
@) U D ®)
1 -4 é d 4 e : “ V
o 1 *—°"Vce

Numbers in brackets refer to  TBA 221 A

With types TBA 221, TBA 221 A and TBA 222 (plastic plug-in package, 14 pins) pins No. (1), (2),
(7). (8), (12), (13) and (14) are not used.

With type TBA 221 B (plastic plug-in package, 8 pins) pin No. 8 is not used.

Offset voltage adjustment circuit Test circuit for the transient behariour of Vqpp
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TBA 830 G Ordeing codes

TBA 830R TBA 830 G: Q67000-A546
TBA 830 R: Q67000-A547

Microphone amplifiers

Two-stage microphone amplifiers; the ac output voltage is superimposed on the supply voltage.
These amplifiers are especially well suited for piezoelectric microphones in telephone sets.

gain 40 db

small change in gain with supply current variations -
good frequency characteristic

no destruction by reversal of polarity

Test circuit Case outlines:

I 2045

| -

E 13581 —— 52,05

n Case 18 A 4 DIN 41876 (similar
TO-72), weight approx. 0.4 g.
dimensions in mm.

TBA 8306
TBA 830R

Circuit diagram

output

|

ok
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TBA 830 G

TBA 830 R

Maximum ratings TBA 830 G
TBA 830 R

Supply voltage Vs, 4 12 \Y
Frequency range f 0 to 20 kHz
Ambient temperature Tamb —20 to 55 °C
Storage temperature Ts -55 to 125 °C
Junction temperature Ti 150 °C
Power dissipation Piot 400 mwW
Thermal resistance:
System-case Rihscase 150 °C/W
System-ambient air?) thSamb 450 °C/W
Operating range cc 12.5t0 50 mA

Operating characteristics (f=1 kHz, R . =400 Q, Icc=18 mA, Vq,ns=400 mV, T,,,=25 °C)

Voltage gain
Change of gain

Distortion factor
Output dc resistance
Output ac resistance
Input ac resistance
Max. output ac voltage
k=10 %

Test conditions min typ max
Gy for TBA 830 R 38.5 40 425 | db
Gy for TBA 830 G 36 37.5 40 db
AGy | 18/12.5 mA +1 db
4Gy | 18/37,56 mA +1 db
k 0.5 4 %
Ra 320 400 Q
ra 125 170 300 Q
r -13 23 kQ
Varms 1.8 v

1) when cooled with cooling-clip, Rihsamp=320 °C/W
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TBA 830G
TBA830R

Supply voltage V3 ,=f (Icc)

v
12
Vi,
T 10
8
v
L
6
/
/]
4
2
0
0 10 20 30 40 50 mA
ICC
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Ordering codes

TCA 105: Q67000-A527
TCA105B: Q67000-A587
TCA 105 BW: Q67000-A601
TCA105W: Q67000-A600

TCA 105
TCA105B

TCA 105 BW

TCA105 W

Threshold switches

Preliminary data

TCA 105, TCA 105 B, TCA 105 BW and TCA 105 W comprise an oscillator stage, a threshold
switch and two anti-valent output stages. In addition, these circuits contain a voltage stabilization
and are especially well suited for an application in proximity switches, light beam- and other
contactless switching applications.

Wide range of battery voltage 4.5 to 30 V 76402 b0t
high output current 50 mA Il o
TTL-compatible —
triggerable with dc-signals € B 6 4 J
Package outlines St \:,. % ©
TCA 105, TCA 105 B 045025 < ] 5
254 200 g £
L4 —i By M- UL ¢
Plastic plug-in package e 7,608 o] 1427, e
(6 pins) :) 27201 2max
20 AG DIN 41866 TCA 105 W, TCA 105 BW  Miniature-ceramic-case
Weight approx. 0.7 g e "f Weight approx. 0.07 g
Maximum ratings e 85,95 TCA 105 TCA 105 B
TCA105 W TCA 105 BW
Supply voltage Vee 30 20 \
Range of operation Vee 4.5 to 27 45t018 \'
f Oto15 0to 15 kHz
Output voltage Va 30 20 \Y
Output current Ia 50 50 mA
Ambient operating temperature Tamb -25 to 50 —25to 70 °C
Storage temperature Ts -40 to 125 —40 to 125 °C
Termal resistance: System-case Rthscase 160 140 °C/W
Operating characteristics
Static measurement, pins
3 and 1 connected i
(Tamp=16 °C, Vec=12 V) min P mex
Current requirement Ice 9.5 mA
Input threshold voltage Vin 750 mV
Input threshold current Iy 30 45 60 HA
Output voltage log. 0
I,=16 mA (TTL fan out=10) Vao 0.25 035 | V
I,=50 mA Vao 0.70 115 | V
Output voltage log. 1
IQ=1 6 mA VQ1 Vcc—0.05 \'
Rise time (10% to 90%) t. 0.5 us
Io=16 mA
Switching time ts 3 us
(Io=16 mA)
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TCA 105
TCA105B
TCA 105 BW
TCA105W

—ok

output 1
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Ordering code TCA 31 5A

TCA 315 A: Q67000-A561

Operational amplifier

Preliminary data

An economical operational amplifier which is well suited to be used as a Schmitt-trigger or
comparator for control applications and automobile electronics. The output has been designed to
control TTL-circuits directly. In addition to a high gain, low offset-voltage, small temperature-
and supply voltage dependence, the amplifier features

very high input resistance \high output current
wide common-mode range low output saturation voltage
large supply voltage range TTL-compatibility

large control range

Circuit diagram

! o+l
inputs : 3 [[rl Ve

inverting ?
L
6091 |
1
[
non-

inverting

Ev\:
(=2

5
out put
4
Package outlines ‘ o V¢
+ {-7.6%0,2 -»
B
045x025 <
254 *200| e
6 — l__fa — B4y e
e 76706 o]
:) Plastic plug-in package (6 pins)
S— 20 A 6 DIN 41866
weight approx. 0.7 g
e— 85 .03 ™
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TCA315A

Maximum ratings

Supply voltage

Max. output current

Max. input voltage

Range of operation

Ambient operating temperature
Junction temperature

Storage temperature

Thermal resistance:
System-ambient air

Operating characteristics
(Vee=+£15V, T,mp=25 °C)

Power dissipation
(R.=2KkQ, Vo~0)
Current requirement

(no load, no signal, I through conn. 2)

Input offset voltage
(Rq=60Q)

Input offset current

Input current

Max. output voltage
(R.=2KkQ)

Max. output voltage
(R_.=620 Q)

Max. output voltage
(RL=2k, f=100 kHz)

Input impedance
(f=1 kHz)

Open-loop voltage gain
(R.=2k, f=1kHz)

Open-loop voltage gain
(R.=10kQ, f=1 kHz)

Open-loop voltage gain
(R.=2k, f=1 MHz)

Input common-mode range
(R.=2KkQ)

Common-mode rejection ratio
(RL=2kQ)

Supply voltage effect suppression
(Cc=1 pf, G,=100)

Temp.-coefficient of Vo
(Rs=60Q)

Temp.-coefficient of I|o
(Re=60Q)

Output saturation voltage
(Io=10 mA)
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TCA 315 A

Vee +15 \"
Iy 70 mA
V| :’:Vcc
Vee +2to+15 Vv
Tamb 0to +70 °C
T; 150 °C
Ts —40to +125 °C
Rthsamb 160 °C/W

min typ max
Py 150 mW
Iceo 1.8 mA
V|o 10 20 mV
I,o 10 25 nA
I, 20 50 nA
Vapp +14 \%
Vapp +12 \'
Vapp £10 Vv
Z, 3 MQ
G, 84 db
G, 90 db
G, 35 db
Viem +13.5 \%
CMRR) 85 db
a4V, 35 VIV
AVee
ayio 6 uv/°C
o 0.3 nA/°C
Vasar 350 |mv




TCA 315 A

Connection diagram

R =load resistance

inputs :
inverting

non-
inverting
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TCA325A

Ordering code
TCA 325 A: Q67000-A562

Operational amplifier

Preliminary data

An economical operational amplifier which is well suited to be used as a Schmitt-trigger or
comparator for control applications and automobile electronics. The output has been designed to
control TTL-circuits directly. In addition to a high gain, low offset voltage, small temperature- and
supply voltage dependence, the amplifier features:

Wide common-mode range
wide control range

high output current
TTL-compatibility

large supply voltage range
protection against destruction
low output saturation voltage

Circuit diagram 1

Ij O'VCC
] Ve
inputs :  o———_ 31— ™
inverting 680 2 L
— 5§
non-
inverting

output

2 i//—‘
1]

Package outlines Ve

Plastic plug-in package

7.6%0.2 -+
K3 V 20 A 6 DIN 41866
s 3 (6 pins)
g :
T |54 § weight approx. 0.7 g
045x025 <
254 *200 .«
b .4 6492 ke
—= Lm‘“ -
| = gy = gy
1 3
r— 3‘5.(]3 -
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TCA 325 A

Maximum ratings

TCA 325 A

Supply voltage Vee +15 \Y

Max. output current Iq 70 mA

Max. input voltage v, +Vee

Range of operation Vee : +2to+15 \Y

Ambient operating temperature Tamb Oto +70 °C

Junction temperature T; 150 °C

Storage temperature Ts —40to +125 °C

Thermal resistance

System-ambient air Rhsamb 160 °C/W

Operating characteristics .

(Vee=x15V, T,,,=25 °C) min typ max

Power dissipation Py 150 mW
(RL=2 kQ, VQNO)

Current requirement Icco 1.8 mA
(no signal, no load, I through conn. 2)

Input offset voltage Vio 75 | mV
(Rs=600Q)

Input offset current Io 50 nA

Input current I, 0.3 1.0 UA

Max. output voltage Vapp +14 \'
(RL=2kQ)

Max. output voltage Vapp +12 \
(R.=620 Q)

Max. output voltage Vapo +10 \%
(RL=2kQ, f=100 kHz)

Input impedance Z, 200 kQ
(f=1kHz)

Open-loop gain G, 84 db
(RL=2kQ, f=1kHz) )

Open-loop gain G, 90 db
(RL.=10kQ, f=1 kHz)

Open-loop gain G, 43 db
(R.=2kQ, f=1 MHz)
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TCA325A

Operating characteristics

(Vee=215V; Tamp=25° C) min typ max

Input common-mode range Viem +13.5 \"
(RL=2kQ)

Common-mode rejection ratio CMRR 80 86 db
(RL=2 kQ)

Supply voltage effect suppression s 25 200 uv/v
(Cc=1pf, G,=100) AVee

Temp.-coefficient of Vo dyio 6 pv/°C
(Rc=60Q)

Temp.-coefficient of I}, %o 0.3 nA/°C
(Rc=60Q)

Rise time of V, for non-inverting operation ~ dVqo 9 V/usec

(TAA 761 test circuit 1) dt,

Rise time of V, for inverting operation dVqo 18 V/usec

(TAA 761 test circuit 2) dt,

Output saturation voltage Vasar 350 mV
(Io=10mA)

Connection diagram

R, =load resistor

inputs :
inverting

non -
inverting
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TCA335A

Ordering code
TCA 335 A: Q67000-A563

Operational amplifier with Darlington input

Preliminary data

An economical and universal operational amplifier which by its excellent performance qualities is
well suited for a wide range of applications such as measurement- and servo-systems, automobile
electronics, AF-circuits, analog computers etc. The low input current of this amplifier is particularly
advantageous in measurement- and servo-system applications.

In addition to a high gain, low offset voltage, small temperature- and supply voltage-dependence,
the amplifier features '

high input resistance large control range
wide common-mode range high output current
large supply voltage range simple frequency compensation

Circuit diagram

* ﬁ ' o+l

inputs: 3

inverting 6
frequency
compensation

5
non- 2 output
inverting

Package outlines

[-7.6%0,2 -~

o Plastic plug-in package
(6 pins)
D) ' 20 A 6 DIN 41866
weight approx. 0.7 g
TEY
e 8595 ~ 525




TCA335A

Ordering code
TCA 335 A: Q67000-A563

Maximum ratings

Supply voltage

Max. output current

Max. input voltage

Range of operation

Ambient operating temperature
Junction temperature

Storage temperature

Thermal resistance:
System-ambiant air

Operating characteristics
(Vee=+15V, Tamp=25 °C)

Power dissipation
(R.=2k, Vo~0)
Current requirement

(no signal, no load, | through conn. 2)

Input offset voltage
(Rs=60Q)

Input offset current

Input current

Max. output voltage
(R.=2kQ)

Max. output voltage
(R_=620 Q)

Max. output voltage
(RL.=2k<, f=100 kHz)

Input impedance
(f=1 kHz)

Open-loop voltage gain
(RL=2Kk<, f=1kHz)

Open-loop voltage gain
(R_.=10kQ, =1 kHz)

Open-loop voltage gain
(R =2k, f=1 MHz)
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TCA335A

Vee +15 v
Io 70 mA
Vi +Vee

Vcc +2to+15 \)
ot 0to +70 °C
T, 150 °C
Ts —-40to +125 °C
RthSamb 160 OC/W

min typ max

Po 150 mwW
j S 1.8 mA
V'o 10 20 mV
Lo 10 25 nA
I, 20 50 nA
Vapp +14 \Y
Vape | %12

Vapp £10

Z, 3 MQ
G, 84 db
G, 90 db
G, 35 db




TCA335A

Operating characteristics (continued)
(Vec=%15V, T,mp=25°C)

Input common-mode range
(RL=2KkQ)

Common-mode rejection ratio
(R.=2kQ)

Supply voltage effect suppression
(Cc=1 pf, G,=100)

Temp. coefficient of Vo
(Rz=60Q)

Temp. coefficient of I,o
(Rg=60 Q)

Connection diagram

typ max
Vicu +13.5 \'
CMRR 85 db
av, 35 200 IAAY%
%vio 6 uv/°C
Ao 0.3 nA/°C

Cc=Output frequency compensation, R =load resistance

inputs :
inverting

non-
inverting

oL
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TCA 345 A

Ordering code

TCA 345 A: Q67000-A564

Threshold switch

A threshold switch for battery operation with very low current requirement and low input currents.

The threshold is fixed, with a voltage value proportional to the supply voltage.

Package outlines

l@mm
36 05 L Smax +e—

045%025) |
25le 20—
Maximum ratings TCA 335 A L3 64-02
s Wl s le 767050
Output current I, 70 mA '
Output voltage Vape 25 Y D
Supply voltage Vee 2and 3 \' —
Ambient operating T 2
temperature Tamp | —251t0 70 °C b6 g3 -+
Storage temperature Ts -35t0125 | °C
Plastic plug-in package
20 A 4 DIN 41866
(4 pins)
weight approx. 0.5 g
Operating characteristics .
(Vee=2V, 3V, T,pp=25°C) mn vp max
Supply current, for output current
Io=40 mA
and Vee=2V Iccoa 1.8 3.0 | mA
Vee=3V Icca 3.0 45 | mA
Supply current, for output current
Io=0and Vec=2Vto3V Icco 0.8 | mA
Rest-voltage for I5=40 mA, V=2V Vao 300 mV
Switching threshold for V=2 V v, 1.20 1.30 145 |V
Vee=3V v, 1.80 1.9 22 |V
(linearly dependent on V¢¢)
Output leakage current for .
short-circuited input and V=3 V Isg 10 HA
Switching at: G 20 MQ
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TCA 345 A

Test circuit

2

.

—/

o+ Ve

R

Application example:

Shutter-timing control

/

:

-

{3

-

release - contact
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P1

Ordering code
P1: Q67000-A528

Active matrix-point

The active matrix-point P 1 is used for the switching of signals with a large bandwidth. It may be

used, for example, in video distribution networks.

Circuit diagram

O’VC[

input

output

2,3,6,8,10

Ll -
4
P

Package outlines

g'5~ﬂ5 -l
045 ;
<,

Package 5J 10
DIN 41873
(similar TO-100)

weight approx. 1.1 g

Maximum ratings (7,m,=25 °C) ’ P1

Supply voltages Veesr 10 \%
Vee- 10 Y

Total power dissipation (T;,5e=45 °C)  Piot 350 mW

Ambient temperature Tamb —-25to 85 °C

Storage temperature Ts -40 10 125 °C
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P1

Operating characteristics at Vec=+9V, V,=3V and R,=2 kQ (T.,,s=25 °C),
for the test circuit shown below

If desired, the circuits can be supplied in selected groups of dc-shift Vq,7)

Output dc-voltage
DC-shift?)2)

Max. output voltage
Differential amplitude
Differential phase

Input current

Control current

Signal attenuation
Cross-talk suppression3)
Cross-talk suppression3)
Input resistance

Output resistance

Input capacitance
Output inductance
Cutoff frequency (-3 db)
Current requirement

') Can be selected in groups of 4V, ; in 50 mV intervals.

2) v, ,7=Vi=Vqo

Test conditions min typ max
Va 1.20f 1.40 1.60|V
Vi,7 1.40 1.60( 1.80|V
Varms | =1 MHz 1.6 2.0 Vv
V./V; | f=5 MHz 0.3 07 (%
b/V; Vi=0to1V,, 0.07| 0.2 | °el.
I, 25 80 MA
1, 50 UA
A f=1 MHz 0.40| 0.60| db
Act =1 MHz 82 87 db
Act f=5 MHz 74 db
R, 100 kQ
Ra f=1to 5 MHz 23 Q
Lo 600 nH
fu 20 30 MHz
ITccs circuit 11 15 mA
Tcc- conducting 1 15 mA
Iccy circuit 12 16 mA
Tee- non-conducting 16 21 mA

3) Connection in a matrix yields a cross-talk suppression which is typically higher by 8 db.

Test circuit

Iy

uF : 1WF
|I| H]
Ry | 609
V,
v e
—o -V
| y

o[

531




Our Offices in the Federal Republic of Germany and West Berlin

City Street Phone Telex
5100 Aachen 1 KurbrunnenstraBBe 14-20, Postfach 12 85 (0241) 4511 832866
8900 Augsburg1 HiibnerstraRe 3, Postfach 10 23 49 (0821)32521 53821
8580 Bayreuth 2 WeiherstraBe 25, Postfach 29 40 (0921)7071 642 889
1000 Berlin 11 Schéneberger StraRe 2—4, Postfach (0311) 2651 183766
4800 Bielefeld 2 HauptstraBe 193, Postfach 78 20 (0521)571 932805
5300 Bonn Friedrich-Ebert-Allee 130, Postfach 2 63 (02221) 2091 886498
3300 Braunschweig 1 Fallerleber StraBe 6-8, Postfach 33 47 (0531) 47 51 952820
2800 Bremen1 Contrescarpe 72, Postfach 1 27 (04 21) 36 41 245451
6100 Darmstadt1 BleichstraBe 19, Postfach 9 29 (06151)1931 419246
4600 Dortmund 1 Mirkische StraBe 8-14, Postfach 6 58 (0231) 54 81 822312
4100 Duisburg 1 Diisseldorfer StraRe 50, Postiach 47 (02131)28191 855843
4000 Dusseldorf1 Lahnweg 10, Postfach 11 15 (0211) 30301 8 581 301
4300 Essen1 KruppstraRe 16, Postfach 22 (Siemenshaus) (02141)20131 857435
6000 Frankfurt1 GutleutstraBe 31, Postfach 2513 (0611) 26 21 414131
7800 Freiburg1 Habsburgerstralse 132, Postfach 13 80 (07 61) 21 21 772842
3380 Goslar1 Am Markt 5, Postfach 39 (05321)791 953832
2000 Hamburg 1 Lindenplatz 2 (Siemenshaus) (0411) 28 21 2162721
4700 Hamm 1 Caldenhofer Weg 31, Postfach 6 44 (02381) 2781 828834
3000 Hannover1 Am Marschpark 1, Postfach 53 29 (0511) 1991 922333
7500 Karlisruhe 1 BahnhofstraRe 5, Postfach 55 60 (0721)1371 7 825 831
3500 Kassel1 Birgermeister-Brunner-Str. 15, Postfach 3 68 (05 61) 1 92 81 992359
2300 Kiel1 Holstenbriicke 26-28, Postfach 1 32 (0431)511 01 292814
5400 Koblenz FrankenstraRe 21, Postfach 17 69 (0261) 26 81 862 831
5000 Kaln1 Friesenplatz 8-14, Postfach 10 16 88 (0221) 5761 8881 005
6500 Mainz1 FlachsmarktstraBe 13-17, Postfach 39 20 (06131)1001 4187 765
6800 Mannheim 1 N 7.18, Postfach 20 24 (06 21) 29 61 462 261
8000 Miinchen 80 Richard-Strauss-Str. 76, Postfach 202109 (0811) 92211 528421
4400 Minster1 HerwarthstraBe 6-8, Postfach 13 89 (0251) 4931 892828
8500 Niirnberg 2 Richard-Wagner-Platz 1, Postfach 24 29 (0911) 20161 6 22 251
4500 Osnabriick Niedersachsenstrae 14, Postfach 37 60 (0541) 3411 94 827
8400 Regensburg2 HornstraRe 10, Postfach 3 05 (0941) 57061 65 807
6600 Saarbriicken 3 Martin-Luther-StraBe 25, Postfach 3 59 (06 81) 30081 4421431
5900 Siegen1 Sandstralle 42-48, Postfach 2 82 (0271) 53095 872635
7000 Stuttgart1 Geschwister-Scholl-Str. 24, Postfach 120 (07 11) 207 61 7 23 941
7900 Ulm1 Nicolaus-Otto-StralRe 4, Postfach 7 95 (0731) 1891 712826
6330 Wetzlar 1 Karl-Kellner-Ring 19-21, Postfach 2 14 (06441) 711 4 83 845
5600 Wuppertal 1 Hofkamp 106-108, Postfach 13 01 03 (02121)4971 8591 853
8700 Wiirzburg 1 Andreas-Grieser-StraRe 30, Postfach 3280 (09 31) 8011 68844

532



Our offices abroad

Europa

Austria

Siemens Aktiengesellschaft
Osterreich

A-1030 Wien, Apostelgasse 12
(A-1031 Wien, Postfach 326)

Belgium

Siemens Société Anonyme
116, Chaussée de Charleroi
B-1060 Bruxelles

Bulgaria
RUEN

Technisches Beratungsbiiro
der Siemens AG

ul. Zar Boris I, 130

Sofia

Czechoslovakia
Efektim

Techn. Biiro Siemens AG
Praha 1/CSSR

Vaclavské namesti 1

Denmark

Siemens Aktieselskab
Blegdamsvej 124
DK-2100 Kopenhagen @&

Finland

Suomen Siemens Osakeyhtié
Mikonkatu B,

SF-00101 Helsinki 10 (PL 8)

France

Siemens S.A. Francaise
39-47 Boulevard Ornano
F-93 St.-Denis

Great Britain

Siemens (United Kingdom) Ltd.

Great West House
Great West Road
Brentford, Middiessex

Greece

Siemens Hellas Elektro AG
Voulis 7

Athen 125 (P.0.B. 601)

Hungary

Intercooperation AG

Siemens Kooperationsabteilung
Boszérmenyi u. 9-11

Budapest XII

Iceland

Smith & Norland H/F
Sudurlandsbraut 4
Reykjavik (P.0.B. 519)

Ireland

Siemens (lreland) Ltd.
8, Raglan Road,
Dublin 4

Italy

Siemens Elettra S.p.A.
Divisione Systemi

‘e componenti elettronici

Via Vittor Pisani, 20

1-20 100 Milano (C.P. 4183)

Luxemburg

Siemens Société Anonyme
17, Rue Glesener
Luxembourg (B.P.1701)

Netherlands

Siemens Nederland N.V.
Prinzes Beatrix Laan 26
‘s-Gravenhage (Postbus 1068)

Norway

Siemens Norge A/S

Ostre Aker Vei 90, Linderud
N-Oslo 5 (Postboks 10, Veitvet)

Poland

PHz Transactor S.A.

ul. Olszewska 8
Warszawa 12

(P.0.B. 176, Warszawa 1)

Portugal
Siemens-Companhia de
Electricidade S.A.R.L.

Av. Almirante Reis, 65
Lisboa - 1 (Apartado 1380)

Rumania

Siemens birou de consultatii
technice

Str. Jules Michelet 15-17
Bucuresti

Spain

Siemens S.A.,

Calle Orense, 2
Madrid-20 (Apartado 155)

Sweden

Siemens Aktiebolag

Norra Stationsgatan 63-65
Siemens-huset

113 43 Stockholm

(Fack, S-104 35 Stockholm 23)

Switzerland
Siemens-Albis AG
8021 Ziirich, Léwenstr. 35

Turkey

Simko Ticaret ve Sanayi A.S.
Mechsi Mebusan Cad. 55
Istanbul/Findikli

(P.K. 64 Tophane)

U.S.S.R.

Siemens Resident Ingenieur
Hotel »Leningradskaja«
Moskau

(Zimmer 301

Yugoslavia

Generalexport

Djure Djakovica 31

11 000 Beograd (P.0.B. 223)

Afrika

Algeria )
Siemens Algérie S.A.R.L.
3, Viaduc du Duc des Cars
Alger (B.P. 51)

Egypt . .
Siemens Resident Engineers
Immobilia Building, Flat 644
Kairo (P.O. Box 775)

Ethiopia

Siemens Ethiopia Ltd.

Ras Bitwoded Makonnen
Building

Addis Ababa (P.0.B. 5505)

Morocco

Siemens Maroc S.A.R.L.
Rue Aspirant Lafuente
Immeuble Siemens
Casablanca

Mozambique

Breyner & Wirth, Ltd.

Av. da Reptblika, 32
Lourenco Marques (C.P. 206)

Rhodesia

Fraser & Chalmers Equipment
(Pty.) Limited

Birmingham Road,

Heavy Industrial Site
Salisbury (P.O.B. 72)

South African Republic
Siemens (Proprietary) Limited
Siemens-House,

Corner Wolmarans and Biccard
Streets, Braamfontain
Johannesburg (P.O.B. 4583)

South West Africa

M + Z Motors and Engineering
Ltd.

Tal Street

Windhoek (P.0.B. 192)

Sudan

Electric & General
Contracting Co.
Contomichalos Building,
Barlament St.

Khartoum (P.0.B. 1202)

Tunisa
Siemens Resident Engineer
Tunis RP (P.O. Box 835)

Zaire

Siemens-Zaire S.P.R.L.
147, Boulevard du 30. juin,
Kinshasa 1 (B.P. 9677)

Amerika

Argentina

Siemens Argentina S.A.

Av. Pte. Julio A. Roca 530
Buenos Aires (C.C.C. 1232)

Brazil

Icotron S.A.

Industria de Componentes
Electronicos

Rua dos Missionérios, 292
Sao Paulo-1-SP (C.P. 1375)
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Our offices abroad

Canada

Siemens Canada Limited
7300 Trans-Canada Highway
Pointe Claire 730, P.Q.
(P.0.B. 7300)

Chile

Gildemeister S.A.C.
Amunatequi 178

Santiago de Chile (C 99-D)

Colombia

Siemens Columbiana S.A.
Carrera 65, No. 11-83
Bogota 6 (A.P. 6829)

Costa Rica

Siemens de Centro-América
(Costa Rica) Ltda.

La Uruca

San José (Apartado 10022)

Ecuador

Sues. E. Griesbach S. A.
Avenida 12 de Octobre 522
Quito (C.d.C. 2788)

El Salvador

Siemens de Centro-América
(El Salvador) S.A.

11, Avenida Sur No. 203y
Calle Rubén Dario

San Salvador, C.A.
(Apartado 1525)

Mexico

Siemens Mexicana S.A.

Calle Poniente 116 No, 590,
Col. Industrial Vallejo

México 15, D. F. (A.P. 15-064)

Nicaragua

Siemens de Centro-América
(Nicaragua) S.A.

Carretera Norte Km 6
Managua, D.N. (Apartado 7)

Peru

Siemens Peruana S.A.

Av. Republicade Panama 3972/78
PE-Lima (C.P. 5407)

Uruguay

Conatel S.A.

Ejido 1690

Montevideo (C.d.C. 1371)

U.S.A.

Siemens Corporation
186 Wood Avenue South
Iselin, N.J. 08830
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Venezuela

Siemens Venezolana S.A.
Avda, Principal,
Urbanizacion Los Ruices
Caracas (Apartado 3616)

Asien

Afghanistan

Siemens Afghanistan Ltd.
Aliabadstr. Karte 3

Kabul (P.O.B. 7)

Bangla Desh

Siemens Engineering Co. Ltd.
74 Dilkusha Commercial Aera
Dacca (P.O. Box 33)

Burma

Siemens Resident Engineer
185-187 Maha Bandoola Str.
Rangoon (P.O. Box 1427)

Hong Kong

Jebsen & Co.

Princés Bldg.

Hong Kong (P.O. Box 97)

India

Siemens India Ltd.

Head Office

134 A, Dr. Annie Besant
Road, Worli

Bombay-18 WB (P.0.B. 6597)

Indonesia

Siemens Indonesia
Kebon Sirih 4

Djakarta (P.0.B. 2468)

Iran

Siemens Iran Sherkate Sahami
Kh. Takhte-Djamshid No. 32,
Siemenshaus

Teheran

Israel

Inverko Ltd.

72-76 Harakevet Str.
Tel-Aviv (P.O. Box 2385)

Japan

Nippon Siemens K.K.
Furukawa Sogo Bldg. 5. floor
6-1, Marunouchi 2-chome
Tokyo Chiyoda-ku

(Central P.O.B. 1144,

Tokyo 100-91)

Jordan (H. K. of)

F.A. Kettaneh & Co. Ltd.
King Hussein Str.
Amman (P.O. Box 485)

Korea (Republik)
Siemens Korea,

Daehan Building Room 706,
75, Susomun-dong,
Sudaemun-ku

Seoul (1.P.0.B. 3001)

Lebanon

Ets. F. A. Kettaneh S.A.
(Kettaneh Fréres)

Rue du Port

Beyrouth (P.0.B. 242)

Pakistan

Siemens Pakistan

Engineering Co. Ltd.

ILACO House, Abdullah Haroon
Road (formerly Victoria Road)
Karachi (P.0.B. 7158)

Philippines

Siemens Department
Engineering Equipment, Inc.
Pl Manila, Philippines
(P.0.B. 1386)

Singapcre

Guthrie Waugh

41, Sixt Av, Bukit Timah Road
Singapore 10

(P.O.B. 495 Singapore 1)

Syria

Syrien-Import-Export &
Distribution Co. S.A.S. SIEDCO
Port Said Str.

Damas (P.O.Box 363)

Taiwan

Delta Engineering Ltd,

42 Hsu Chang Street 8 th floor
Taipei (P.O.P. 58497)

Thailand

B. Grimm & Co. R.O.P.
1643/4, Petchburi Road
(Extension)

Bangkok (P.O. Box 66)

Australien

Australia

Siemens Industries Limited
544 Church Street
Richmond, Victoria,
Australia, 3121

New Zealand

F. Barker Ltd.

2. Cable Car Lane
Wellington (P.O. Box 74)
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