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Summary of Types

Summary of preferred ICs made by AMD, Advanced Micro Devices Inc., available from

SCSs

AnalogICs
Type |Ordering code

|Description

Operational amplifiers

LF 398H Q67000-A 1400-F 116
LM 301 AH Q67000-A118-F116

LM 308 AN Q67000-A1192-F116
LM 310N Q67000-A1401-F116
LM 318N Q67000-A1179-F116
LM 319N Q67000-A1159-F116
AM1500DC Q67000-A1769-F116
AM 1501 DC Q67000-A1768-F116

Sample and hold amplifier
General purpose opamp

Instrumentation op amp
High speed voltage follower
High speed opamp

Dual comparator

Dual comparator

Dualopamp

Field effect operational amplifiers

LF 355H Q67000-A1261-F116 FETinputopamp

LF 356 H Q67000-A1502-F116 FETinputopamp

LF 357H Q67000-A1398-F116 FETinputopamp

D/A converters

DACO08CN Q67000-U38-F116 8-bitD/A converter

AM 6080 PC Q67000-A1766-F116 8-bitD/Aconverter, 20 pins
AM 6081 PC Q67000-A1767-F116 8-bit D/A converter, 24 pins
Interface devices

N8T26 AB Q67000-H2010-F116 Quad BUS transceiver
N8T28N Q67000-H 2009-F 116 Quad BUS transceiver
DP8303N Q67000-H 2008-F 116 Octaltransceiver
DP8304RBN Q67000-H 2006-F116 Bidirectionaltransceiver

"



Summary of Types

ICs of the low power Schottky series (LS)")

Type ]Ordering code |Description

AM25LS...

240PC Q67000-H 1453-F 116 Inverting octal BUF/driver 3-st out

241 PC Q67000-H 1454-F116 Non-inverting octal BUF/driver 3-stout

242 PC Q67000-H1593-F 116 Inverting quad transceiver 3-st out

243PC Q67000-H 1584-F116 Non-inverting quad transceiver 3-st out

244PC Q67000-H 1555-F 116 Non-inverting octal BUF/driver 3-st out

273PC Q67000-J 803-F116 Octal Dregister:common clear

273BPC Q67000-H2026-F116 Octal D register: clear

299PC Q67000-J1028-F 116 8bituniversal shiftregister

373PC Q67000-Y 640-F116 Octaltransparentlatch

374PC Q67000-J942-F116 Octal D register: 3-stout

377PC Q67000-J943-F116 Octal D register:common enable

377BPC Q67000-H2027-F116 Octal Dregister: enable

381PC Q67000-H1641-F116 4 bitfunction generator

2513PC Q67000-H1644-F116 Priority interruptencoder, 3-stout

2516 DC Q67000-Y641-F116 8 x 8 multiplier/accumulator

2517PC Q67000-H1645-F116 ALU/function generator: carry look-ahead
and overflow detection

2518 PC Q67000-J1036-F 116 Quad Dregister, standard and 3-stout

2519PC Q67000-J 1037-F116 Quad D register: dual 3-stout

2520 PC Q67000-J 1038-F 116 Octal D register

2521 PC Q67000-H 1046-F 116 8 bitequal to comparator

2535 PC Q67000-Y470-F116 8 bitmultiplexer

2536 PC Q67000-Y471-F116 1 of8decoder, control storage

") Correspondsto the Texas Types SN 74LS ... N. The components are stamped with both type designations.
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ICs of the low power Schottky series (LS)")

Type |Ordering code |Description

AM25LS...

2537PC') Q67000-H 1647-F116 1 of 10 decoder, 3-st out polarity control

2538 PC") Q67000-H 1648-F 116 1 of 8decoder, 3-stout polarity control

2539 PC?) Q67000-H 1649-F116 Dual 1 of4decoder, 3-stout polarity control

2568 PC') Q67000-J 1039-F116 Synchronous BCD decade up-down

. counter, 3-stout

2569 PC') Q67000-J 1040-F116 Synchronous4bitbinary up-down counter,
3-stout

AM25LS...

07pPC Q67000-J 1032-F116 6 bitregister:common enable

08PC Q67000-J 1058-F 116 4 bitregister: common enable

09PC Q67000-J 1033-F116 4 bitregister: multiplexed inputs

14PC Q67000-Y 469-F 116 8bitserial parallel two's complement
multiplier

15PC Q67000-H1643-F116 4 bitserial parallel adder subtractor

22PC Q67000-J1034-F116 8bit serial parallel register

23PC Q67000-J 1035-F116 8bit universal shift register synchronous
clear

AM26LS...

31PC Q67000-L262-F116 Quad differential line driver RS-422

32PC Q67000-L263-F116 Quad differential line receiver RS-422/
RS-423

33PC Q67000-L264-F116 Quad differential line receiver

MC 3448 AP Q67000-H 2007-F 116 Quad bidirectional transceiver

AM27LS...

00PC Q67000-Q181-F116 256 bitRAM, 3-stout

01PC Q67000-Q182-F116 256 bit RAM —open collector

02PC Q67000-Q183-F116 64 bit RAM —open collector

03PC Q67000-Q 184-F116 64 bitRAM -3-stout

') Corresponds to the Texas Types SN 74LS ... N. The components are stamped with both type designations.
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Summary of Types

ICs of the Schottky series (S)

Type ‘Ordering code Description

AM25S. ..

05PC Q67000-H2011-F116 4 x 2 complement multiplier

07PC Q67000-H2012-F116 6 bitregister

08PC Q67000-H2013-F116 4 bitregister

09PC Q67000-H2014-F116 4 bitregister multiplexed inputs

10PC Q67000-H2015-F116 4 bitshifter, 3-stout

18PC Q67000-H2016-F116 Quad D register, 3-stout

557DC Q67000-H2017-F116 8 x 8 bit combinatorial multiplierincl.
register

568DC Q67000-H2018-F116 8 x 8 bit combinatorial multiplier

SN74S...

160N Q67000-J1030-F116 BCD decade counter: asynchronous clear

161N Q67000-J 1031-F116 4 bitbinary counter: asynchronous clear

240N Q67000-H1328-F 116 Inverting octal BUF/driver, 3-st out

241N Q67000-H1329-F116 Non-inverting octal BUF/driver, 3-stout

242N Q67000-H2019-F116 Inverting quad transceiver, 3-stout

243N Q67000-H 2020-F116 Non-inverting quad transceiver, 3-st out

244N Q67000-H 1642-F116 Non-inverting octal BUF/driver 3-st out

350N Q67000-H2021-F116 4 bitshifter: 3-stout

373N Q67000-J923-F116 Octaltransparentlatch, clear 3-st out

374N Q67000-J 808-F 116 Octalregisterclock, 3-stout

378N Q67000-H2022-F116 6 bitregister: common enable

379N Q67000-H 2023-F 116 4 bitregister: common enable

388N Q67000-H2024-F116 Quad D register: standard and 3-st out

399N Q67000-H2025-F116 4 bitregister: multiplexed inputs

AM26S...

02PC Q67000-K104-F116 Dual one-shot



Microcomputers System AM 2900

Microprocessors which can be cascaded, comprising 4 bit word length (so-called 4 bit slices),
high operating speed and low power consumption.

Microprocessor kit AM 2900

Type Ordering code Description

AM2900K1 Q67201-C8-F116 Learning and evaluation kit

Microprocessor devices AM 2900

AM2901BDC Q67020-C16-F116 Improved speed 4 bit

AM 2901 BPC Q67020-C17-F116 microprocessor slice

AM 2902 PC Q67020-P9-F116 High-speed look-ahead carry gen.

AM2903DC Q67020-C11-F116 Advanced 4bitbipolar uPslice

AM2904DC Q67020-Y 82-F116 Status and shift-control-unit

AM 2905 PC Q67020-P10-F116 Quad 2-inputoc bustransceiver with 3-state
receiver

AM 2906 PC Q67020-P11-F116 Quad 2-input oc bus transceiver with parity

AM 2907 PC Q67020-P12-F116 Quad bus transceiver with interface logic

AM2908DC Q67020-Y83-F116 4-bustransceiver with interface logic

AM 2909 PC Q67020-C9-F116 Microprogram sequencer

AM2910DC Q67020-C12-F116 Microprogram controller

AM 2911 PC Q67020-C10-F116 Microprogram sequencer

AM2913PC Q67020-P20-F116 Priority interrupt expander

AM2914DC Q67020-P13-F116 Vectored priority interrupt controller

AM 2915 APC Q67020-P14-F116 Quad 3-state bus transceiver with interface
logic

AM 2916 APC Q67020-P15-F116 Quad 3-state bus transceiver with interface
logic

AM 2917 APC Q67020-P16-F116 Quad 3-state bus transceiver with interface
logic

AM2918PC Q67020-P17-F116 Quad registerwith standard and 3-state
outputs

AM29LS18PC Q67020-P18-F116 Quadregisterwith standard and 3-state
outputs

AM2919PC Q67020-P19-F116 Quad register with dual 3-state outputs

AM 2920 PC Q67020-P20-F116 Octal flip-flop with clear, clock enable and 3

state control

15



Summary of Types

System AM 2900

Type Ordering code Description

AM 2921 PC Q67020-Y 46-F116 1 of 8-decoder with 3-state outputs and
polarity control

AM 2922 PC Q67020-Y47-F116 8-input multiplexer w. control reg.

AM2942DC Q67020-Y63-F116 Programmable timer/counter, DMA
address generator

AM2950DC Q67020-Y 85-F116 8bit bidirectional I/0 ports

AM 29701 PC Q67020-Q4-F116 Non-inverting schottky 64 bit RAM

AM 29803 ADC Q67020-Y 48-F116 16-way branch control-unit

AM 29811 ADC Q67020-Y50-F116 Next address control-unit




General Information

1. Type nomenclature forICs
(proelectron code)

The type nomenclature for digital ICs is constructed as follows:
Fz H 10 5 A

Seriescode Function Number Temperature Variant

The series code for digital circuits is varied: FL, FZ,GD, ...
For individual digital ICs, the series code SA, SB, ... is used, the code UA, UB, ... being used
for types which process analog and digital signals.

The function code has the following meaning:

Logic gate

Sequence control logic (static)
Monostable circuit

Level converter

Sequence controlled logic (dynamic)
Memory matrix

Read only memory

Read amplifier with digital output
Various circuits notincludedinHto S

<nwIpzZzrR&xT

The serial number is sequential in therange 10...99.

The variant specifies that this circuit differs electrically or mechanically from the original.
The temperature code specifies the operating temperature range as follows:

Old code Temperaturerange New code

Notdefined

0to 70°C
—5b5t0125°C
—10to 85°C
+15to 55°C
—251to0 85°C
—40to 85°C
—25t0 70°C

Iow

| oo bhwWN =0

omml

in 1973, the type code for iCs was changed. The new code differs from the previously used
code:
1. by specification of the temperature range with aletterin the series code

2. by the use of an existing type number as the serial number.

Example:
GX B 10000 A
Series code Temperature Number Variant

Siemens nomenclature
Standard devices which are intended for a restricted range of applications are designated
with S and a three-digit number.

17



General Information

2. Mounting instructions
2.1 Plastic plug-in package

Plastic packages are soldered to the side of the printed circuit board away from the case. The
pins are bent downwards at an angle of 90° and inserted into holes at equal distances of
2.54 mm and a diameter of 0.7 to 0.9 mm. The dimension X is shown in the corresponding
package outline drawing.

The bottom of the package does not touch the printed circuit board after insertion, because
the pins have shoulders just below the package (see figure).

After inserting the package into the printed circuit board, two or more pins should be bent at
an angle of approximately 30° to the printed circuit board so that the package does not need
to be held down while soldering. The maximum permissible soldering temperature for iron
soldering is 265° C (max. 10 s) and for dip soldering 240°C (max. 4 s).

0.65min

0.5min

Tin solder
08
G000 O
w254 e

2.2 Flat package

a) Soldering on the side away from the package

The pins are bent downwards at an angle of 90° and inserted into holes with a diameter of 0.6
to 0.8 mm in the printed circuit board. The dimension X is shown in the corresponding pack-
ageoutline drawing. The pins may be bent atright angles at a distance of 0.8 mm or more from
the case (figure 1).

The pins can be soldered by dip soldering or by iron soldering. At a solder bath temperature of
250° C, the maximum soldering time is5 s; at 300° C, itis 2 s. After inserting the package in the
printed circuit board, it is advisable to bend two (or all) pins at an angle of approx. 30° to the
printed circuit board (figure 1), so that the package does not need to be held down during sol-
dering. Excess lengths of connection pins should be removed before soldering.

08

Bending radius 0.1mm

— X —

Figure1

Dimensionsin mm

18



b) When soldering on the upper side of the printed circuit board (figure 2), it is not necessary
to drill holes in the board. The package pins can be connected to the printed wiring either by
iron soldering or by welding.

The maximum soldering times, at a soldering distance / = 1.5 mm, are tmax = 15 s foraniron
temperature of 250° C, tmax = 12 s for 300°C, and tmax = 7 s for 350° C.

M[:IZW

Illllm“mmm_‘_‘__W\—j__lemmmnmll
e 1]

= j“mwmnum

|

Tin solder Spot welding /

Conductor

Figure 2

2.3 Package 5H8 DIN 41873 and similar packages with 8, 10, and 12 pins

The position of the case is arbitrary. The pins may be bent sideways at a minimum distance of
1.5 mm from the case to match the hole spacing (figure 3).

Pins which are too long should be clipped before soldering.

Iron soldering or dip soldering may be used as required.

The maximum soldering times for dip soldering are:

tmax = bsfor250°Csoldertemperature

tmax = 12sfor300°C solder temperature

and foriron soldering:

tmax = 16 sfor250° Cirontemperature
tmax = 12sfor300° Ciron temperature
tmax = 8sfor350°Cirontemperature

Bending radius___ 4&

0.5mm

wn
Tin solder

@ g $051006

e 9
Qf‘éﬁé

Figure3



General Information

2.4 Protective measures for MOS circuits

Due to the sensitivity of MOS circuits to interference voltages and static charges, protective
devices have been integrated into allinputs and outputs of the chips:

1. In the case of positive overvoltages, a p-n junction conducts in the forward direction to the
substrate.

2. Negative overvoltages cause a defined diode breakdown with current limiting.

3. In addition, each input and output is connected to the gate and drain of a transistor with a
threshold voltage of — 35 Volt, so that these transistors short-circuit the inputs and outputs
inthe case of overvoltage.

In spite of these protective measures, it should be remembered that plastic floors, non-con-
ductive working surfaces and chairs, and clothing containing synthetic fibers can lead to gen-
eration of charges which might endanger the circuits.

Machines and tools which come into contact with MOS circuits must have the same potential
as these circuits. The working surface and all persons who handle MOS components should
also be kept at the same potential.

In fabrication rooms, a relative humidity of approximately 70% has proved to be a good addi-
tional protective measure for reducing static charges.

An air ionizer is recommended for preventing static charges in the case of automatic han-
dling.

When MOS circuits are installed in equipment, the maximum ratings should be carefully ob-
served. High resistance grounding of the solder bath or of the soldering iron should be pro-
vided. In the case of dip-soldering, care should be taken that excessive voltages differences
in the solder bath are avoided.

Inthe case of p (n) channel MOS circuits, no positive (negative) voltages, referred to the sub-
strate potential Vss, may be connected to the pins.

Protective measures for electrical operation

If, during electrical operation of MOS circuits, interference voltages occur and can reach the
pins of the integrated circuits, then care must be taken that the maximum ratings of the volt-
age levels are not exceeded. In particular, the supply voltages Vpp-Vss and Vgg- Vss should
be short-circuited by a capacitor with low impedance at high frequencies, installed in the im-
mediate vicinity of the modules.

Interference voltages which could reach positive values with respect to Vss must be limited
by a suitable diode circuit.

Do not plug MOS circuits into their sockets or remove them while voltage is connected to the
circuit.

20



Possible cooperation between customer and Siemens at various stages of development
of a customer-specific circuit, using the example of an MOS device.

Customer

Concept

[

System specifications

Logic diagram

TTL concept

MOS suited logic

I

Testing instructions

Artwork reductions

Working masks

Sample testing 1

MOS fransistor diagram \;\

SIEMENS

Logic diagram

¥

MOS suited logic

Logic simulation

[

MOS fransisfor diagram

l

System partitioning

Standard circuits
or cells

Circuit specifications

[

Special cell design

Circuit analysis

Circuit layout

Test program

Artwork reductions

Working masks

Sample fabrication
and testing

Mass production
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General Information

3. Data specifications
Maximum ratings

Maximum ratings are absolute limits. The integrated circuit may be destroyed if only a single
value is exceeded.

Electrical characteristics

The electrical characteristics include the guaranteed distribution boundaries of the values
which are maintained by the integrated circuit in the specified operating range.

The typical characteristics are mean values which are expected from fabrication. Unless
otherwise specified, the typical characteristics are valid at Tamp = 25°C and the specified
supply voltage.

Characteristic functions

Inthe functional range, the functions shown in the circuit description will be fulfilled.

22



4. Logic data and symbols
4.1 Logiclevels

In accordance with DIN 41785, part 4, for digital microcircuits, the two possible values of
binary electrical digits are designated L (Low) and H (High). The values of the L range are de-
fined as closer to —oo, those of the H range as closer to +co. Similarly, the index A applies to
the upper limitvalue (closer to +o0) and index B to the lower limitvalue (closerto —eo).

The previous logic symbols0and 1,or0 and Lorlog. 0 and log. 1 are no longer used; specifica-
tion of positive or negative logic is also no longer necessary.

4.2 Gate symbols

NAND gate Truthtable fora NAND gate with two inputs (e.g.
1/4FZH 101).

Inputs

Inputs Output
A i—_] :
B . UUTD(LJIT A Q
N o

Logicfunction:Q=AABA .. AN
Definition: An L signal will be present atthe outputonlyif Aand Band...and N have H signal.

TITrrr
IrIr|w
TITITITXT

AND gate Truth table for an AND gate with two inputs (e.g.
1/4 FZH 251).
/I\npms Inputs Output
B . Outguf A B
N El: j L L L
L H L
H L L
H H H

Logicfunction:Q=AABA .. AN
Definition: An H signal will be present at the output onlyif Aand B and ... and N have H signal.

23



General Information

NOR gate Truth table for a NOR gate with two inputs (e.g.
. 1/4 FZH 281).

Input

nputs Inputs Output

éo.— Output A
: Q

Logic function:Q=AV BV ..V N
Definition: H signal will be present at the output onlyif Aand Band. .. and N have L signal.

TITrr
IrITr | @
rCrrITo

OR gate ’ Truth table for an OR gate with two inputs (e.g.
1/4FZH 291).
Inputs Inputs Output

Ao—
B Output A
Q

Logicfunction:Q=AV BV ..V N
Definition: L signal will be present at the outputonlyif Aand Band...and N have L signal.

TITrr
IrITr |
ITTITr

Exclusive OR gate Truth table for an exclusive OR gate with two in-
puts (e.g. 1/4 FZH 271).

Inputs Output Inputs Output
QQ A B Q

L L L

L H H

H L H

H H L

Logic function: Q = (AAB) V(AAB)
Definition: H signal will be present at the output only if either only A or only B has H signal.
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Inverting AND/OR gate

Inputs

A o—

B © Output
Q

C

D

Logicfunction:Q =(AAB)V (CAD)

Inverter

Input Output

Inversion dot

Logic function: Q = A

Truth table for an inverting AND/OR gate with

2 x 2input (e.g. half FZH 151).

Inputs Output
A B C D

L L L L L
H L L L L
L H L L L
H H L L H
L L H L L
H L H L L
L H H L L
H H H L H
L L L H L
H L L H L
L H L H L
H H L H H
L L H H H
H L H H H
L H H H H
H H H H H

25



General Information

4.3 Flipflop symbols

Outputs
—Q

Outputs Monostable circuit (monoflop) with an input acting upon both
Input —Q outputs. The arrow indicates the output which is high when
L I B thecircuitis stable.
—a
Inputs

Ji1Jzand Kare information inputs

J,—] JiandJzare AND-connected
CLK ——d -] JandK-inputs are gated by clock input CLK
Rand S areindependentreset and setinputs

Identification of dynamic inputs

— Action at the output cccurs when the inputfallsfrom Hto L
— Action atthe output occurs when the inputrises from Lto H
—0 Action while the inputis high
—— Action while the inputis low
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4.4 Flipflop classification according to the logic function
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 re-
tained until the next clock pulse. Only then any new information is accepted by the D-input.

JK flipflop

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

AtJ = Land K = Lthe Q-outputis retainedinits original state. AtJ = Hand K = Hthe flipflop
switches at every clock pulse to its complementary state (binary divider). Q = L results at
J = Land K = Hindependent of the preceding output state. Ford = Hand K = L the defined
output stateist Q = H.

Most JK flipflops have additional R and S inputs with which the flipflop can be operated inde-
pendently of the clock pulse. In this way it is possible to select the initial state of the flipflop. R
and Sindicate that setorresetaction is at L-level only.

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

Truth table for flipflops

Inputs OutputQ
DorJ K D flipflop JKflipflop
L L L Qn
L H L
H L H H
H H Qn
tn tn+1

Truth table forthe R and S inputs of the flipflops

R 5 | @ a
L H L H
H L H L
L L undefined

H H Qn Qn
t» = bittimebeforeclockpulse

th+1 = bittime afterclock pulse
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5. Quality specifications

The quality of integrated circuits is specified as follows:

5.1

5.2

5.3

Maximum and minimum values of characteristics

Random sample agreement, AQL values (acceptable quality level)

A delivery batch whose defect percentage for a certain value is equal to or less than the
specified AQL value will be accepted with high probability (above 90 %) during the ap-
propriate random sample inspection with respect to this characteristic value.

The average defect percentage of delivered goods generally lies below the AQL value.

Classification of defects

A defect exists if a characteristic of a component does not comply with the specifica-
tions in the data sheet. The defects are divided into major and minor defects with re-
spectto theirseriousness, andinto mechanical and electrical defects with respect to the
type of defect. Unless otherwise specified, the AQL values summarized in Section 4 ap-
ply to the various defect classes. The identical random sample plan DIN 40080 (or) ABC-
Std 105 are used as the basis for attribute inspection.

For each defect class for which an AQL value is specified, only the number of defective
units (each with one or more defective characteristics) is evaluated in this defect class.

5.3.1 Divisioninto defect classes

Depending on the probable effect of the defect on the application circuit, defects are di-
vided into
Majordefectclass

If such a defect exists, the usability for the intended purpose is probably greatly re-
duced.

Minordefectclass

If such a defect exists, the usability for the intended application is probably only slightly
reduced.

5.3.2 Division according to defect type
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Defectsin mechanical characteristics
(Package and leads)

Defects in electrical characteristics



Examples:

Major defects, mechanical characteristics
Broken connections or package, missing identification, wrong packages, bad cracks and cav-
ities in the package, major surface defects, leads which cannot be soldered.

Minor defects, mechanical characteristics
Minor damage to the body surface, identification difficult to read, bent pins, incorrect dimen-
sions.

Major defects, electrical characteristics
Malfunction, open circuit, short circuit, deviation from characteristic values by more than
50%.

Minor defects, electrical characteristics
Minor deviations of voltages, currents, deviations from the dynamic characteristics, provided
these have no major effect on the application.

5.4 AQL Table for digital integrated circuits

Defecttype and defectclass AQLvalue

Bipolar circuits

Mechanical defects Sum of majorand minor defects 0.65
Major defects 0.25

Electrical defects Sum of majorand minor defects 0.65
Major defects 0.15

MOS circuits

Mechanical defects Sum of major and minor defects 0.65
Major defects 0.25

Electrical defects Sum of majorand minor defects 1.50
Major defects 0.40

Switching times ECLtechnology 0.65
LSLtechnology 1.50

Test planto DIN 40080 or ABC-Std 105D, level I

Incoming inspection

The inspections carried out at the manufacturer’s plant are intended to make incoming in-
spections unnecessary. If the buyer still wishes to carry outincoming inspection, the use of a
random sample plan as shown in section b is recommended. The testing technology to be
used must be agreed upon between the customer and the supplier.

The following details are necessary for assessment of any complaints:

Test circuit, random sample size, number of defective elements found, sample document,
number of the packing slip.
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5.5. Random sampling test plan for normal inspection

in accordance with DIN 40080 or ABC-Std 105D, test level II

AQL-value
Lot Sample
. . 0.065| 0.10 | 0.15 | 0.25 0.40 0.65 1.0 156 25 4.0 6.5
size size
AR|{AR|AR|AR AR AR A R A R AR AR A R
2tc 8 2 1 01
9t0 15 3 4 01
y
16t0 25 5 | N t
S
%t0 50 8 01 12
r 3
5lto 90 13 01 12 |23
v v
9lto 150 20 | T ] |12]23]34
151t0 280 32 1oy 1 l 12 23|34 |56
y r 3
281to 500 50 ] oy { 12 23|34 |56 ] 78
501to 1200 80 | ot T ] | 722334 |56]|78[10mn
1201t0 3200 125 01| 1 1 12 |23 |34 |56 |78 [1011|1415
v N
320110 10000 | 200 |01 | | 1223 |34 |56 |78 [1011]1415|21 22
v
10001to 35000 | 315 t 1202334 |56 |78 [1011]1815]21 22
3500110150000 | 500 12(23(34| 56 | 78 [1011]14 15|21 22
150001t0500000 | 800 |12 |23(34|56| 78 |10 11|14 15|21 22
500001andmore | 1250 |23 |34 |56 |7 8|10 11|14 15|21 22

A = Number of acceptances; i.e. the maximum number of defective sample elements up to which the lot

isaccepted,

R = Number of rejections; i.e. the number of defective sample elements, at least achieved when the lot

hasbeenrejected.

Additional requirement

As the combination “Acceptance 0 and Rejection 1” has a low degree of significance the next
larger sample sizeis to be used.
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6. Summary of the symbols used

OOOTTT

®
Ca
DI

F
Fa
Fan
FaL

Ibp

Ion
IaL
Isn

POSIIFVOF

Pulse duration
Currentgain
Bandwidth
Capacitance
Input capacitance

Input capacitance of the clockinput

Load capacitance at output
Datainput

Data output

Enable

Inputload factor
Outputload factor
Outputload factor, H signal
Outputload factor, L signal
Inputfrequency

Clock frequency

Maximum counter frequency
Drainsupply current

Gate supply current

Total current consumption
Inputcurrent

H-input current
L-inputcurrent
Inputcurrentatnode N
Input

Input1

Input2
Outputoffsetcurrent
Short-circuitoutputcurrent
H-output current
L-outputcurrent

H-supply current

L-supply current

Ground, earth

Power consumption

idie consumption

Total power consumption
Output power

Clockinput

Output

Output, inverted
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R

Ra

R

Rc

RL

Rp
Rthscase
Rthsamb
Ran
RaL
Ra
Ro
7-amb
Ts
Tcase
Tj

tq

tH

t)

tn
th41
tp
tPHL
tPHLR,S
tPHLD
tpp
tpR
tPR,S
tps
tpop
too
tpc

it

Iy

ta
ITHL
tTLH
tTHLQ
ITLHQ
tDHLQ
tpLHQ
tDLH
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Resistance

Generator resistance

Inputresistance

Collectorloadresistance

Loadresistance

Adjustmentresistance

Thermalresistance (system —case)
Thermalresistance (system—ambient)
H-outputresistance

L-outputresistance

Load resistance at output

Inputresistance of clockinput
Ambienttemperature

Storage temperature

Casetemperature

Junctiontemperature

Pulse delay time

Hold time

Input pulse duration
Bittime before clock pulse

Bit time after clock pulse

Average signal propagationtime
Signaipropagation time (from Hto L)

Signal propagation time (set, resetinput)
Signal propagation time (clock input)
Pair-delay time

Reset pulse duration

Average signal propagation time (set, resetinput)
Setpulseduration

Average signal propagation time (clockinput)
Clock pulse duration

Counting pulse duration
Transmissiontime -t rise time, tsfall time
Recoverytime

Outputpulse duration

Signaltransitiontime (fromHto L)
Signaltransitiontime (from Lto H)
Signaltransition time H-L of the output signal
Signaltransition time L-H of the output signal
Delay time of the HL transition of the output signal
Delay time of the LH transition of the output signal
Delaytime



ts

tsH
tsHI
tSHr
tsL
tsu
tsiy
twH o
twiL o
ITHL @
ITLH @
IDHL &
IDLH @
twH |
twi |
tTHL
tTLH |
twH Q

Voo

Setuptime

H-setuptime

H-setup time, left shift pulse
H-setup time, right shift pulse
L-setuptime

L-setup time, left shift pulse
L-setup time, right shift pulse
H-pulse width of clock signal
L-pulse width of clock signal

Signal transition time H-L of the clock signal
Signal transition time L-H ofthe clock signal
Delay time of the HL transition of the clock signal
Delay time of the LH transition of the clock signal
Pulse width of the Hinput signal
Pulse width of the Linput signal

HL transitiontime of theinput signal
LH transitiontime of the input signal
Pulse width of the H output signal
Pulse width

Voltage, general

Supplyvoltage

Noise margin

Substrate supply voltage

Drain supply voltage

Gate supply voltage
H-inputvoltage atinformationinput
L-inputvoltage atinformationinput
H-outputvoltage

Complement of output voltage Vaon
L-outputvoltage
Complement of outputvoltage VoL
H-inputvoltage atclockinput
L-inputvoltage at clock input
Base-emittervoltage
Differential input voltage
Inputcommon mode voltage

Noise voltage

Functionalrange

Inputvoltage atinformationinput
Resetvoltage

Inputimpedance
Outputimpedance

Temperature coefficient
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LSL Series

General information onthe LSL series FZ 100

FZ 100 is a low-speed noise-immune logic series of monolithic integrated circuits. A Z diode
input as well as arelatively large collector capacitance of the input transistor ensure an excel-
lent 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. Noise immunity
1.1 Static noise immunity

The static noise immunity characterizes the behavior of a system disturbed by noise pulses
which lastlongerthan 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 5).

Forthe L state follows:

atVs =12V: VomL = V11— Vit =5.9-09=5.0V
atVs =15V: VymL = V- UL =5.6-0.9=4.7V.

Forthe H state follows:
at Vs =12V: Vimn = Van- V51 =11.3-5.9 =54V
at Vs =15V: Vimu = Vau- V2 =14.3-56.6 = 8.7V

The guaranteed noise immunity under worst-case conditions results as follows:
VoimL = ViL- VoL =4.5-17=28Vat Vs =12and 15V

VamH = Vou—-Vih=10-75=25Vat Vs = 12Vand

Vomh = VoH-ViH=12-75=45Vat Vs = 15V.

1.2 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 im-
munity against capacitively coupled noise. The source of capacitively coupled noise can
either be crosstalk (system noise) orforelgn noise. Acoupllng capa(:ltance ofupto1.6 nFtyp-
I\JOIIY \JUCD IIUl IIILIUUUbU dlly Ci0Ss LOH\ UUC I.U LI Ilb VGIUC bybl.clll IIUIbV can III UUIIUIOI UU re-
garded as being aminor problem, and foreign noise sources only have to be considered as im-
portant.

The following figures show the noise immunity of the transistor-transistor logic TTL, the com-
plementary MOS-logic CMOS, and the low-speed noise-immune logic LSL.

1.2.1 Input noise immunity

Pulse duration and amplitude of a noise pulse are limited by the propagation delay time tp of a
gate. The noise amplitude may become greater than the static noise immunity if the noise
pulse duration b = % tp. The noise amplitude may not exceed the static noise immunity if
bz tp. However, tp can be adjusted as required by the integrating capacitance Cy.
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Figures 1 and 2 show the typical input noise immunity of NAND gates with and without inte-
grating capacitance at supply voltages Vs = 12 V. The noise voltage Vhm is shown as a func-
tion of the noise pulse duration b. Figure 2 indicates the more critical case where an L signal at
the input is disturbed. This is due to the transition time tryL being shorter than #r 4. Thus the
noise pulse duration at L state is less than at H state.

% —— —
CM0S FZHMA:(4=0 Cy=10pF (=50pF Cyonly for
v B NEE 1 b LSL
nm 12 = N
FZH 151 i L g
n G- Q
TN i
9 1 \
8 Ntk {
\
7 N
N N
6 - - B |
5 H- ‘
l, e
3 i
2 - -l
1 - I
o L e i 1 SRl { ‘
10 5 102 5 103 5 104 5 10°ns
[———]
1;' MOS FZHIMA:G, = 0,6, =10pF, ;= 50pF €, only for LSL
Y] N
T " FZH 151 V. 1 Q
10 b
9
8 -\
7 { X\ L% -{
6 1 B S
g i L ~ _
A 1
3 .
2 |
1 4] .
0 i L[]
10! 5 102 5 10° 5 10t 5 10°ns

Figure 1

Typical limit
characteristics forinput
noise at H state

Vi = f(b)at Vs =12V

Figure 2
Typical limit

‘characteristics for input

noise at L state
V,n = f(b)at Vs =12V
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1.2.2 Capacitive noise coupling

For capacitive coupling of noise, the LSL modules have the advantage of a low impedance
push-pull output, with a value of approximately 20 Q in the L state and approximately 300 Qin
the H state. This results in a small time constant, causing rapid decay of the noise pulses. Fig-
ures 3 and 4 show the sensitivity of the L and H states to capacitive noise coupling for NAND
gates with and without integrating capacitance Cy. The typical permissible noise voltage Vim
is shown as a function of the coupling capacitance Cs. The more critical case is where noise
disturbs the H signal, as the gate output has a higher internal resistance in the H state than in
the L state. The transition time of the noise source was approximately 1 ns and the source
resistance was approximately 1 Q.

25( ' HWH ’ ’ ’ |W % ¢ only forlst] $:/gpl:(r::ﬁimit

FZHMA: =0 (=10pF (y=50pF % characteristics for

b1 i capacitively coupled
’ﬂ [ \ [T a noise at H state
FZH 151 \ fs-I- Vim = (Cs)at Vs = 12V
\

— X

15 s

A
CMOS \ \\ |
" *\'f\\i N LTI

Wi

1/ 7
o W aan
111/

| '\\t “ g |
sl || b F———
i ([ ‘ |
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1.3 Destruction energy

The amount of energy which is permissible at any terminal of an LSL circuit without danger of
destruction is typically 1 mWs per circuit. Suitable protection is possible with the aid of 2 di-
odesto ground and supply voltage or 1 Zdiode and 1 series resistor. The IC FZH 301/305 is suit-
able for special applications where the danger of destruction is great.
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2. Static data

2.1 Maximum ratings

Maximum ratings are absolute limits. The integrated circuit may be destroyed if a single value
is exceeded. Unless otherwise specified, maximum ratings are valid at Tamp = 25°C.

2.2 Electrical characteristics

Typical characteristics are statistical mean values which are supplemented by a guaranteed
deviation (worst case). Unless otherwise specified, they are valid at the supply voltage
Vs = 12Vor15Vand atanambienttemperature Tamp = 25°C.

2.3 Characteristics
2.3.1 Transfer characteristics

Figure 5 shows the transfer characteristics Vo = (Vi) of NAND gates at supply voltages Vs of
12 Vand 15 V. They depend only slightly on the output load. Different output load factors at L
and H make it possible to connect unused outputs in parallel in order to avoid undesirable
noise pickup. Inputs connected in parallel, load the output additionally with the diode current
onlyinthe H state.

In order to ensure reliable operation, the input voltage must reach a specific voltage level
(threshold value). This threshold value is determined graphically at the intersection of the
transfer characteristic with the straightline Vi = Wq.

V mA
PO LT T ™ ‘I
A=Y TN T T 5 7
B 4
Va [VGHB 15V ‘ J -02 —
2t : o
T ‘ H | lVQ
i T =12V i — Y 7 |
05 LI oo 04—
9. Vaws 12v ‘ |
o " i -
X |
8 \ ! T 06
7 e |
6 .l “ ,; |
Y e 08— f /
P I T -
30, | l
A |, Iy <10 |-
2 e = —~~f"IﬂE _[I
/V |
1 Vi e
oVl L | a2l d
01234567 891112V -2 0
I i/]
Figure 5 Figure 6
Typical transfer characteristics Typical input characteristic
of a gate I, = f(V)at Vs =12and 15V

Vo = f(V)at Vs = 12and 15V
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2.3.2 Input characteristic

Figure 6 shows the input characteristic ]} = (W) for the two supply voltages Vs = 12V and

15 V. This characteristic can be divided'into three ranges:

1. If Hlevel is applied to the input, only a small reverse current (approx. 1 uA) flows into the in-
put. The breakdown voltage of the diodes is >18 V or >30V, respectively, for the B and
S types, and may not be exceeded.

2. If Lis applied to the input, the input current flows out of the input.

3. Inthe case of negative input voltages, the substrate diodes at the input conduct, causing a
rapid increase in the input current. As differing maximum permissible negative values ap-
ply to the various devices, these are specified in detail in the maximum ratings.

The input characteristics are independent of the outputload, as there is no feedback to the in-

put. The TTL-LSL level converter FZH 181 has an input characteristic similar to that of TTL cir-

cuits.

2.3.3 Output characteristics

Figure 7 shows the output characteristic VoL = f(IaL) in the L state for normal outputs and
power outputs at the supply voltage Vs = 12V and 15 V. The current IoL flows into the gate
output.

This typical characteristic shows that the output current may exceed the load current
IoL = 15 0r 18 mA, respectively, at Fo = 10 and at the maximum output voltage VoL = 1.7V
specified in the data sheet. However, care must be taken that the total power dissipation of
500 mW per package is not exceeded.

Figures 8 and 8a show the output characteristics in the H state Von = f(lan). In this case, the
current Iq flows out of the gate output. Simultaneous short-circuiting of several outputs of
one package is not permitted. The maximum short-circuit duration is one second for ICs
without short-circuit protection. In the case of ICs with short-circuit protection, a continuous
short circuitis not permitted. Compliance with these rules will avoid overloading of the ICs.
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2.4 Logic data
2.4.1 Inputload 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 perinputis fijna = 1 uA. The upper limit of the Lin-
put current perinputis jia = —1.5mAat Vs = 12Vand —1.8mAat Vs = 15V. These values
define the normalized load factor Ff{ = 1. They are valid within the entire temperature range.

F = 2 means for example an L input current of - = 2x1.56 =3 mAat Vs = 12V and
-IL=2x18=36mAatVs =15VandanHinputcurrentof jp =2x1=2uA.

2.4.2 Outputload factor

The output load factor defines how many normalized loads f = 1 can be driven by a single
output. The H output load factor is higher than the L output load factor. In this way it is pos-
sible to connect unused inputs of the same gate in parallel withoutaccounting for an addition-
alload.

3. Dynamic data
3.1 Load capacitance

Figure 9 shows the influence of capacitive loading on the switching parameters. It can be seen
thatthe switching parameters are nearly independent of the load capacitance. Thisisduetoa
low output resistance at the L state as well as the H state. In thisway it is possible to use long
connection lines which essentially represent a capacitive load. The switching parameters re-
main constant over a wide range.
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Figure9 Figure 9a
Typical switching parameters versus Permissible load capacitance
load capacitance t = f(C,) C = f(Vs)

t; = transition time, f, = propagation delay
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3.2 Delay capacitance

Due to a special geometry of the input transistor the collector capacitance is relatively 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 integrat-
ing capacitor Cn. 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 101/105 require two
capacitors to delay the slave. One between output Q and node Nq and another one between
output Q and node Ng. Two additional capacitors may be provided at the nodes Ny, Ny and
Nk, Nk of the flipflops FZJ 111 and FZJ 115 to increase the noise immunity of the master. No
limitis given for the integrating capacitance for gates and flipflops.

Cn must be connected between the N input and ground Og with the circuits FZK 101/105, FZJ
141/145 A, FZJ 151/155 A, and FZJ 161/165. The upper limit of Cy is 500 pF for the FZK 101/105
and 1 nF for the remaining circuits.

Figure 10 shows the switching parameters versus the capacitance Cy for gates at supply
voltages Vs = 12Vand 15 V.
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Figure 10
Typical switching parameters of
gatesversusthe
integrating capacitance
= f(Gy).
t; = transitiontime
t, = propagation delay
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Figures 11 and 12 show the typical switching parameters for flipflops between clock input CLK
and output Q as well as the reset input R and Q versus the integrating capacitance Cy at sup-
plyvoltages Vs = 12Vand 15 V.
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Figures11and 12
Typical switching parameters of flipflops versus the integrating capacitance t = f(Cy).
t; = transitiontime, t, = propagationdelay

The characteristics are referred to the Q output only. Identical results will be achieved for
measurements between CLK and output Q and the setinputS and Q. The maximum clock fre-
guency fcan directly be derived from the switching parameters as shown in fig. 11. The inte-
grating capacitance also determines the duty cycle of the clock pulse. While the clock pulse
duration fpH(c) depends on the capacitance at the master, the clock pause #p(c) is defined by
the capacitance at the slave. The corresponding diagram is shown in figure 13.

The actual duty cycle is given by the formula:

fp = BpoL(C) + pH(C)

As no integrating capacitance is provided at the master of the FZJ 101/105, the minimal value
of the clock pulse duration has to be inserted.
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Figure 13 Figure 14
Typical duty cycle of the clock pulse versus Typical ( )and minimal (- - -)
the integrating capacitance t, = f(Cy) setand reset pulse duration

versus the integrating
capacitance t, = f(Cy)

Figure 14 shows the required increase of the set and reset pulse duration versus the integrat-
ing capacitance Cy at supply voltages Vs = 12V and 15 V. No integrating capacitance is pro-
vided at the master of the FZJ 101/105. Thus the diagram applies only at CLK = H, when
master and slave are disconnected.

3.3 Switching times

The signal propagation delay time tpL 1 specifies the pulse delay between the input and output
voltages when the output switches from L to H signal. Correspondingly, the propagation de-
lay time tpL applies when the output switches from H to L. Measurement of the propagation
timesisreferred tothe 4.5V levels.

The signal transition times #r.y and trHL of the output pulses are measured between the 10%
and 90% points. The pair delay defines the signal delay which is caused by two inverting gates
connected in series. This results in an output signal which is in phase with the input signal, but
delayed by thetime tp = tpLy + fPHL.
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Figures 15 to 19 show the signal propagation delay times as well as the transition time versus
the supply voltage Vs over the operatingrange of 11.4t0 17 V.
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Figure 17

Propagation delay time
toyL = f( Vs)

for flipflops

Figure 18

Transition time

tTLH = f( VS)

for NAND gates and flipflops
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Transitiontime

tr = F(Vs)

for NAND gates and flipflops
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4. Electrical characteristics

The electrical characteristics in the tables are given for two supply voltage ranges. The
limits of the 12 V range are Vsg = 11.4 V and Vga = 13.5 V. The limits of the 15 V range are
Vsg = 13.5Vand Vsa = 17 V. For the B types, the maximum input voltage and the maximum
outputvoltage with an open collectoris Vi = Vo = 30 V. Forthe S types, the maximum supply
voltageis Vs = 30 V. The typical values are valid at the appropriate nominal voltages and atan
ambient temperature Tamp = 25°C. Additional limits are defined separately for the ICs
FZH 211 S and FZH 301/305.

Maximum ratings Lower |Upper |Unit
limit limit
A
Supplyvoltage FZH181/185 Vs 0 7 \Y
allothertypes Vs 0 18 \'%
Stypes Vs 0 30 Vv
Inputvoltage FZH 181/185 v 0 55 \
allothertypes v 0 18 \%
Band Stypes v 0 30 \
Voltage atnode N 7% -1 0.6 \%
Currentatnode N Iy -10 2 mA
Ambienttemperaturerange 1 Tomy |0 70 °C
range5 Tomb —25 85 °C
Storage temperature T, —65 125 °C

Maximum ratings, maximum negative values at Tymp, = 0t0 70°C
Vi(V) |I(mA) |at Vs(V)

Allinputs except N nodes, —25 17
and N, pins, aswell as except
FZH 151/155,FZH 181/185

FZH 151/155 -0.7 17
FZH181/185 —-05 |-25 5

Application notes:
Unused pins shown in the pin configuration must be left open.

The rise and fall times of the input signals of ICs without Cy should generally not be less than
1V/us. When changing from delayed circuits to undelayed circuits, care must be taken that
the transition times are shortened sufficiently. Leads to the N nodes must be kept as short as
possible.
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LSL circuits forinput voltages up to 30V, B series

Anumber of LSL circuits are now available with aninput voltage rating = 30V, and, inthe case
of open collector output currents, for output voltages = 30 V. This makes it possible to con-
nect the LSL series directly, withoutinterface circuits, to systems using 24V or 28 Vlevels. The
LSL-TTLlevel converter FZH 165 B is of particularimportance because it can be used as a con-
verter from systems with input voltages < 30V to 5V systems, such as microprocessors, sili-
congate MOS and TTL.

Available types

Type Ordering code Function

FZH115B Q67000-H215-B Quad NAND gate with V| = 30V

FZH165B Q67000-H289-B LSL-TTLlevel converterfor Vi = Vo = 30V
FZH215B Q67000-H640-B Quad NAND gatefor Vi = Vo =30V
FZH245B Q67000-H646-B Dual NAND Schmitttriggerfor Vi =30V
FZH 255B Q67000-H818-B Quad AND gatefor Y{ =30V

FZH 265 B Q67000-H820-B Dual NAND gate and quad inverterfor Yy = 30V
FZH 285B Q67000-H824-B Quad NOR gatefor Y =30V

FZH295B Q67000-H826-B Quad ORgatefor Y = 30V

FZH 301 Q67000-H1586 Quad NOR gatefor V| =30V

FZH 305 Q67000-H1587 Quad NOR gatefor Vi =30V

Application examples

V=5V
wrzh | R
1658 .
V=15 1030V ™ Viy=2to5V Micro-
] O0— L o8V processor
¥, =0 fok5V Vi =<0 system
V,=5t030V
eg.1/k g 1/k R,
1" FZH 215B
Vi=Tstosoy FAHIPB L =y
L OHD_ a
Syst
Vy =0 tok5V ystem
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NAND Gates FZH121/125

FZH131/135
FZH171/175

Type , Ordering code

FZH 121 Q67000-H192

FZH 125 Q67000-H254

FZH 131 Q67000-H193

FZH 135 Q67000-H255

FZH 171 Q67000-H328

FZH 175 Q67000-H329

FZH 101 A, FZH 105 A: Quad 2-input NAND gate
FZH111A,FZH 115B: Quad 2-input NAND gate with N-input
FZH 121, FZH 125: Dual5-input NAND gate

FZH 131, FZH 135: Dual5-input NAND gate with N-input
FZH 171, FZH 175: Dual4-input NAND gate with expander nodes N1andN-input

see FZH 191

Electrical characteristics, 12V range
Temperaturerange 1 and 5

Test conditions Test Lower [Typ. Upper |Unit
circuit |limitB limit A
Supply voltage Vs 114 12 13.5 \%
H-inputvoltage Viu Vs = Vi 1 75 \Y
L-inputvoltage Vi Vs = Vspand Vg 2 45 \)
H-outputvoltage Van Vs = Vggand Vg, 2 10 1.3 \%
Vi=45V
—ly=0.1mA
L-outputvoltage Var Vo= Vs, Viu=75V |1 0.9 1.7 \%
Io. = 15mA
DC noise margin
H-signal Vim 25 5 \%
L-signal Vim 2.8 5 \%
H-input current, eachinput I, Vs = Voa, Vi = Viua 3 1 A
L-inputcurrent, eachinput -/, Vo= Ve, V=17V |4 0.8 1.5 mA
Shortcircuit output
current, each output —Iy Vs = Vi, V=0V 5 10 30 50 mA
H-supply current,
each gate Isy Vo=V, V=0V 6 0.9 1.6 mA
L-supply current,
each gate Is, Vs = Vea, Vi= Viua 7 1.7 3 mA
Power consumption, P Vs = Vi 16 31 mwW
eachgate dutycycie1:1

Delaytimes, Vs =12V, fq = 1, Tamp = 25°C

Propagationdelay toun ICL = 10pFat45V 90 175 310 ns
ty.  Jaboveground 2% 90 175 310 ns
Transition time trn }C —10pE 200 340 570 ns
trae L=10p 70 120 210 ns
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FZH121/125

FZH131/135
FZH171/175

Electrical characteristics, 15Vrange
Temperaturerange 1andb

Testconditions Test Lower |Typ. Upper |Unit

circuit |limitB limit A

Supply voltage Vs 135 15 17 Y,
H-input voltage Viu Vo= Vs 1 75 \%
L-inputvoltage Vi Vs = Vggand Vsa 2 45 \
H-outputvoltage Vau Vs = Vggand Via, 2 12 14.3 \Y

Vi =45V

—Isy=0.1TmA
L-output voltage Voo s = Ves, Vi =175V |1 1 1.7 \

Iy = 18mA
DC noise margin
H-signal Vim 4.6 8 \Y
L-signal Vim 2.8 5 V
H-input current, eachinput I, Vs = Via, Vi= Viua 3 1 A
L-input current,.eachinput —/,. Vs= Ve, V=17V |4 1 1.8 mA
Short-circuit output
current, each output ~Iy Vs = Vea, U =0V 5 15 37 60 mA
H-supply current,
each gate Isy Vo= Voo, V=0V 6 1.2 2.1 mA
L-supply current,
each gate I, Vs = Von; Vi = Viua 7 2.3 4 mA
Power consumption, P Vs = Vsa 27 52 mwW
each gate dutycycle 1:1
Delaytimes, Vs =15V, Fa = 1, Tamb = 25°C
Propagationdelay toiw C, = 10pFat45V l 195 ns

to f above ground 2% 140 ns
Transitiontime trin C = 10pF I 410 ns
tTHL} - P 75 ns
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Dual5-Input NAND-Gate

VS NT
% 15 1L 13 12 N

top view

~
@
1

Logic data, each gate

9
- Pin configuration

H-outputloadfactor
L-outputload factor

2k
- O
Upper
| limitA
Fanx 100
FaL 10
A 1

Inputload factor, each input

Logicfunction

) FZH 131/1350nly
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Q=AABACADAE

FZH121
FZH 125
FZH131
FZH135



Dual 4-Input NAND Gate

with Expander Nodes N; and N-Input

FZH171
FZH175

The number of inputs can be expanded as required by means of additional input diodes
BAW 76 at the expander inputs N1. The anodes of the diodes must be connected in parallel

to Nj.

Vs N N,
% 15 1 13 12 1 10 9
rrrraararara

Pin configuration

% top view

:I E‘:

i s e Rt s

1 2 3 4 5 6 17 8

N A B C D Ny Q@ 0
Schematic (one gate)

PR —o Vs
91k 390

A
B o—- 10k
1k
1A A
~N

N o ————

6.8k

2.2k

N ——o 0
Logic data, each gate Upper
limitA

H-outputload factor FaH 100
L-outputload factor FaL 10
Inputload factor, eachinput F 1

Logic function

Q=AABACADAN;
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Dual5-Input NAND Powergate with N-Input FZH141
FZH 145

Type ' Ordering code
FZH 141 Q67000-H194
FZH 145 Q67000-H256

The electrical characteristics of the FZH 141/145 are similar to the FZH 131/135 except of the
values stated below.

Electrical characteristics, 12V range
Temperaturerange 1and 5

Testconditions Test Lower |Typ. Upper |Unit
circuit |limitB limit A

L-outputvoltage Var Vs = Ve, Viy =75V 1 1.3 1.7 \
Io =45mA

Electrical characteristics, 15V range

Temperaturerange 1and5

L-outputvoltage Voo Vs = Ve, iy =75V 1 14 1.7 \
Io. =54mA

Logic data, each gate

H-outputload factor Fou 100

L-outputload factor Fau 30

Input load factor,

eachinput A 1

Logicfunction Q=AABACADAE

Schematic (one gate)

. . .
Pin configuration

top view
Vs N

% 15 % 13 12 1 10 9
CArrArarararacr

[ i
LT

| JJ SN [y Ny NN S S R w—
12 3 4 5 6 7
N A B C D E Q

8
Os
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Dual AND-OR Gate with N-Input

FZH 151
FZH 155

Type \ Ordering code
FZH 151 Q67000-H195
FZH 155 Q67000-H260

The FZH 151 and FZH 155 are AND-OR gates suited for the following applications:
Flipflop, counter, divider, shift register, adder, delay element. The lower limit of the supply

voltageis Vs = 10V.

Electrical characteristics, 12V range
Temperaturerange 1 andb

Supply voltage
H-inputvoltage
L-inputvoltage
H-outputvoltage

L-outputvoltage

DC noise margin
H-signal

L-signal

H-input current
atR,, C, R, C
H-input current
remaining inputs
L-input current
atR,, C, R, C,
L-input current
remaininginputs
Short circuit output
current, each output
H-supply current
L-supply current
Power consumption

Test conditions Test Lower |Typ. Upper |Unit
circuit |limitB limit A
Vs 1.4 12 135 Y
Vin Vs= Vg 15 75 \]
Vi Vo= Vs 16 45 \Y
Van Vs = Ve, Vi =45V, |16 10 1.3 Y,
—Ioy = 0.1mA
Vau Vs = Vee, Viu =75V, |15 09 1.7 Vv
Iy, =30mA
Vim 25 5 \Y
Vim 28 5 \Y;
m Vo= Voa, Vi= Viia 17 2 nA
Iy Vs = Vsa, Vi= Viia 17 1 HA
Iy Vo= Ven, V=17V |18 1 2.5 mA
~Iy Vs = Ve, V=17V |18 0.5 1.256 mA
~Iy Vs = Vea, V=0V 19 10 30 50 mA
Isy Vo= Voo, V=0V 20 14 22 mA
Is, Vs = Vo, Vi = Viuia 21 8 15 mA
P Vs = Vsa, 132 250 mW

duty cycle 1:1
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FZH 155
Delaytimes, Vs =12V, Fqa = 1, Tamp = 25°C
Testconditions Test Lower |Typ. Upper |Unit
circuit |limitB limit A
Propagation delay torn output signal 340 ns
non-inverted
toin output signal 340 ns
inverted
tornm inputpin 15 270 ns
Propagationdelay fone output signal 230 ns
. f27
non-inverted
TonL i output signal 300 ns
inverted
fewu |inputpin1b 400 ns
Transitiontime try 330 ns
truL }CL = 10pF 200 ns
Electrical characteristics, 15V range
Temperaturerange 1 and 5
Supply voltage Vs 13.5 15 17 \%
H-inputvoltage Viy Vs = Vg 15 7.5 \)
L-inputvoltage Vi V= Vg 16 45 \
H-outputvoltage Van Vs= Ve, V. =45V, |16 12 14.3 \%
~loy=0.1mA
L-outputvoltage Var Vs = Vg, Vy =75V, |15 1 1.7 VvV
Io = 30mA
DC noise margin
H-signal Vim 45 8 \"
L-signal Vim 2.8 5 \%
H-input current
atA, C, R, G Iy Vo= Vea, Vi= Viua 17 2 uA
H-input current
remaining inputs ym Vs = Voa, Vi = Vjua 17 1 nA
L-input current
atR, C, R, G, e Vs = Voa, Vi =17V 18 1.2 3 mA
L-input current
remaining inputs -1 Vs = Vea, VL =17V 18 0.6 1.5 mA
Short circuit output
current, each output -l Vs =V, V=0V 19 15 37 80 mA
H-supply current Is Vs = Voo, =0V 20 18 29 mA
L-supply current Is, Vs = Vea, Vi= Viua 21 12 21 mA
Power consumption P Vs = Vi, 225 425 mW
duty cycle 1:1
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FZH 151

FZH 155
Delaytimes, Vs =15V, Fo =1, Tamp = 25°C
Testconditions Test Lower |[Typ. Upper |Unit
circuit |[limitB limit A
Propagation delay tom outputsignal ) 340 ns
non-inverted
toenn outputsignal 280 ns
inverted
tooww  |inputpin1b 270 ns
Propagationdelay top | outputsignal L27 270 ns
non-inverted
[ output signal 350 ns
inverted
T inputpin1b 470 ns
Transitiontime trin _ 350 ns
tw,  JO10PF ) 220 ns
W A A, G Ry By N Q
%6 15 1% 13 12 11 10 9

Arrarraraarr1ri1r

Pin configuration

top view
0
N S B S S |_I| —J
1 2 3 4 5 6 7 8
A, G, R, R, B, S 0, 0
Logic data, each gate Upper
limit A
H-outputload factor Fan 100
L-outputloadfactor (LSLload) FaL 16
L-outputload factor (FZH 151 as load) FaL 20
inputioad factorat Ay, Ci, A2, &y F | 2
Inputloadfactor, remaining inputs A ‘ 1

Logicfunction Q1 =S V(A1 AAT" AR1AC1)V (B1 AR1 ACy)
Q2=S V(A2AC2AR2) V(B2AR2AC2AR?)
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FZH 151

FZH 155
Schematic
= B, N
T o o
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LSL-TTL Level Converter FZH161
FZH165B

Type | Ordering code
FZH 161 Q67000-H288
FZH165B Q67000-H289-B

FZH 161 and FZH 165 contain 4 LSL-TTL level converters, each. These can be used as LSL
wired AND stages. Calculation of the common collector load resistance is carried out as stat-
ed on the following pages.

If wired AND connections and N wiring are used, the capacitance values Cy must all be |den—
tical.

The maximum permissible voltage at output Qis 18 V for FZH 161 and 30 V for FZH 165 B; the
maximum current being 20 mA.

The permissible input voltage for FZH 165B is 30 V.

Electrical characteristics, 12 Vrange
Temperaturerange 1and b

Test conditions Test Lower |Typ. Upper {Unit
circuit |limitB limitA

Supply voltage Vs 1.4 12 135 \%

H-inputvoltage Viu Vs = Vig 9 75 \%

L-inputvoltage Vi Vs = Vg 10 4.5 \%

L-outputvoltage Vau Vs = Vs, Viu=175V, |9 04 V

o, =20mA

DC noise margin

H-signal Vim 25 5 Y

L-signal Vim 2.8 5

H-inputcurrent

atinputpins2,5,11,14 I _ _ 1 LA

atinputpins 1,15 In JVS_ Ven, Vi = Vi " 2 uA

L-inputcurrent l

atinputpins2,5,11,14 -1 0.8 1.5 mA

atinputpins1,15 I }VS = Ve V=17V 12 1.6 3 mA

H-output current, Ion Vs = Via, 10 80 pA

each output Vo =18V/30V

H-supply current,

each gate Isy Vo= Vsa, V=0V 14 25 45 mA

L-supply current,

each gate Is, Vs = Vea, Vi = Vjua 13 4 6 mA

Power consumption, P Vs = Via, 39 70 mwW

each gate dutycycle 1:1

Delaytimes, Vs = 12V, Tamp = 25°C

Propagation delay toun }g = ;ggF Vg = 12V gg 250 500 ns
tont e = 130 300 ns
ty  \C.=16pF Voo =BV 80 230 500 ns
tew JR. =320 se— 28 80 120 300 ns

Transitiontime i C. = 15pF ‘ Voo = 12V 50 75 100 ns
[ }l?L =760 s¢ 15 30 50 ns
tron C = 15pF 20 45 70 ns
tw }HC =320 Vsc =5V 6 12 125 ns
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FZH 161

FZH165B
Electrical characteristics, 15V range
Temperaturerange 1andb
Testconditions Test Lower |Typ. Upper |Unit
circuit |limitB limit A
Supplyvoltage Vs 13.5 15 17 v
H-inputvoltage M Vs = Vg 9 75 \%
L-inputvoltage Vi Vs = Ve 10 45 \%
L-outputvoltage Vau Vo= Ve, Vy=75V |9 04 \%
I, =20mA
DC noise margin
H-signal Vim 45 8 \%
L-signal Vim 2.8 5 \%
H-input current
atinputpins2,5,11,14 I _ _ 1 A
atinputpins1,15 I Vs = Var Vi= Vi " 2 uA
L-input current |
atinputpins2,5,11,14 -1y _ _ 1 1.8 mA
atinputpins1, 15 o T Ve V=1avon2 2 36 mA
H-outputcurrent, Ton Vs = Via, 10 80 LA
each output Vo =18V/30V
H-supply current, |
each gate Isy Vs = Ve, V=0V 14 2.8 4.5 mA
L-supply current,
each gate Is, Vs = Vou, Vi= Viia 13 4.5 7 mA
Power consumption, P Vs = Vga, 55 78 mw
each gate dutycycle 1:1
Delaytimes, Vs = 15V, Tymp = 256 C
Propagationdelay torn }G =15pF | Voo — 15V 180 ns
ot R. =760 se 140 ns
o }q =16pF |, _ 270 ns
tw JRe=320 |Ve=OV [ 120 ns
Transitiontime trn }G_ = 15pF Voo — 1BV 70 ns
| R, =760 se= 30 ns
tron C = 15pF _ 35 ns
o }RC _300 |Vee=5V 11 ns
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FZH 161
FZH165B

v N N
% 15 1% 13 12 M 10 9
rirarararijr

Schematic (one gate)

Pin configuration
top view
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Logic data, each gate

L-outputload factor
Inputload factor, input A
Inputload factor, input B

Logic function

o Vs
2.1k
Q
2k
0 Og
o
N
Upper
limit A
FaL 10
F 2
F 1
Q=AAB
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FZH 161
FZH165B
FZH 181
FZH 185

Calculation of the collectorload resistance R

The resistance Rcis calculated from the necessary voltage variations and the input and output
currents as follows:

Ren = Vsc— Van V
nlon + Ny pA
Reg = -3¢ VoLV
IoL - NIiL mA
where: Vsc = supply voltage of the load resistor
n = numberof AND connections
N = numberofinputsconnected

Theresistance used in the circuit must lie between the upper and lower limits A and B.

For use as alevel converter, the following values result:

FZH161/165B, LSL TTL: o, 5-24V fo._ 5-04V
CAT 80 + N4O LA CB=20-N16mA
where: na = 2for Na = 10
FZH181/185, TTL LSLiav: . 12-10V peo__ 12-1V
CAT 250 + NTuA CBTB0-N15mA
TILLSLisv: _ 16-12V fon__ 15-1V
CAT 250 + N1uA CBTE0-NT18mA

where: na = 4for Na = 25

If FZH 165 and FZH 165 B are used for wired AND connections, then the following values
result:

inthe 12Vrange: Rea— 12-10V Ren — 12-04V
CA=h80 + N1 A CB=20_NT15mA
andinthe15Vrange: B 15-12V P 12-04V
2T n80 + N1 UA TP T20-N1.8mA

where: na = 9for Na = 10
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TTL-LSL Level Converter FZH181
FZH1856

Type | Ordering code
FZH 181 Q67000-H326
FZH 185 Q67000-H327

FZH 181 and FZH 185 contain four TTL-LSL level converters, each, which can also be used in
wired AND connections. The formulae shown on the previous page are used for calculation of
the common collector load resistance. The maximum permissible voltage at output Qis 18V,
and the maximum current 50 mA.

Electrical characteristics
Temperaturerange 1andb

Testconditions Test Lower |Typ. Upper |Unit
circuit |[limitB limitA
Supplyvoltage Vs 475 5 5.25 \"
H-input voltage Viu Vs =475V 1 2 \
L-inputvoltage L Vo =475V 8 0.8 \Y
H-output current Ian Vs =475V, 8 250 uA
V=08V,
Van =18V
L-outputvoltage Va Vs =475V, 1 04 \%
Vih=2.0V,
I, =16mA
Vau Vs =475V, V; =2.0V|1 1 \Y
Io, =50mA
DCnoise margin Vim 04 1 V
Input current
eachinput 1 Vs =525V, V=55V |3 1 mA
H-input current
eachinput I Ve =56.25V, V,=24V|3 80 uA
L-input current
eachinput S Vs=5.25V, V, =04V |4 1.6 mA
H-supply current,
eachgate Isy Vo=5V,V =0V 6 1 2 mA
L-supply current,
each gate Is, V=5V, =5bV 7 8.5 12 mA
Power consumption, P Vs = Vsa, 24 37 mwW
each gate dutycycle 1:1

Delaytimes, Vs =5V, Tamp = 25°C

Propagation delay ok 1CL = 15pF
te SR =760Q

ns

ol 130 300
Vee = 12V29 \ ne

20 60
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FZH 181
FZH 185

%
W 13 12 11 10 9 8
A racacarara Pin configuration

ED i:D top view

Logic data, each gate Upper
limit A

L-outputload factor FoL ‘ 10

Inputload factor, each input A 1

(TTLload)

Logicfunction Q=AAB
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NAND Gates FZH101A/105A
FZH111 A/115B
FZH191 /195
FZH201 /205

Type Ordering code
FZH101A Q67000-H1242
FZH105A Q67000-H1241
FZH111 A Q67000-H191
FZH115B Q67000-H215-B
FZH 191 Q67000-H633
FZH 195 Q67000-H634
FZH 201 Q67000-H636
FZH 205 Q67000-H637

FZH101 A, FZH 105 A: Quad 2-input NAND gate

FZH 111 A, FZH 115 B: Quad 2-input NAND gate with N-input
FZH 191, FZH 195: Triple 3-input NAND gate with N-input
FZH 201, FZH 205: Hexinverter with strobe inputs

The permissible input voltage of the FZH 115Bis 30 V.

Electrical characteristics, 12V range
Temperaturerange 1and5

Test conditions Test Lower |Typ. Upper |Unit
circuit |limitB limit A
Supply voltage Vs 1.4 12 13.5 \%
H-inputvoltage Viu Vs = Ve 1 75 \%
L-inputvoltage ViL Vs = Vggand Vgu 2 45 \Y
H-output voltage Vau Vs = Vggand Vs, 2 10 1.3 V
Vi=45V,
—Ioy = 0.1mA
L-outputvoltage Vau Vo= Vs, V=75V, |1 0.9 1.7 \%
Io, = 15mA
DC noise margin
H-signal Vim 25 5 \%
L-signal Vim 2.8 5 \)
H-input current, eachinput Iy l 1 uA
atstrobe 1 I Vs = Voa, Vi = Vjua 3 4 LA
atstrobe 2 m ] 2 LA
L-input current, eachinput -1, 4 0.8 156 mA
atstrobe 1 I Vs = Vea, V=17V 6 mA
atstrobe2 In ) 3 mA
Short circuit output
current, each output -Iy Vs = Vo, Vo =0V 5 9 15 25 mA
H-supply current,
each gate Isy Vs = Vea, V=0V 6 0.9 1.6 mA
L-supply current,
each gate Is, Vs = Vsa, Vi = Viua 7 1.7 3 mA
Power consumption, P Vs = Vsa 15 31 mwW
each gate dutycycle1:1

The FZH 101 A/105 A and FZH 111 A/115 B with short-circuit protection replace the
FZH 101/105 and FZH 111/115 without short-circuit protection.
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FZH101A/106 A
FZH111A/115B
FZH191 /195
FZH201 /205

Delaytimes, Vs = 12V, Fa = 1, Tamp = 25°C

Test conditions Test Lower |Typ. Upper |Unit
circuit |limitB ‘ ‘IimitA
Propagation delay toun }cL = 10pFat4.5V l 90 175 310 ns
touL above ground 26 90 175 310 ns
Transitiontime trun }C —100F 200 340 570 ns
tr L= PP 70 120 210 ns
Electrical characteristics, 15 Vrange
Temperaturerange 1and 5
Supplyvoltage Vs 135 15 17 v
H-inputvoltage Vin Vs= Vg 1 7.5 Vv
L-inputvoltage Vi Vs = Vggand Vg, 2 4.5 \%
H-outputvoltage Vau Vs = Vggand Vg, 2 12 14.3 \"
Vi =45V,
~ly=0.1mA
L-outputvoltage Vau Vo= Vg, Vu=175V, |1 1 1.7 \
Io = 18mA
DC noise margin
H-signal Vim 45 8 \
L-signal Vi 28 5 \%
H-input current
eachinput M l 1 A
atstrobe 1 Iy Vs = Vsa, Vi = Viia 3 4 uA
atstrobe 2 Ly l 2 wA
L-input current |
eachinput N 1 1.8 mA
atstrobe 1 IR Vs= Ve, V=17V 4 7.2 mA
atstrobe 2 I 3.6 mA
Short circuit output
current, each output ~Iy Vs = Vea, Vo =0V 5 9 15 25 mA
H-supply current,
each gate Ly Vo= Vea, V=0V 6 1.2 2.1 mA
L-supply current,
each gate Is, VS = Voa, Vi = Viia 7 2.3 4 mA
Power consumption, P Vs = Via, 27 51 mW
each gate duty cycle 1:1
Delaytimes, Vs =15V, Fo = 1, Tamp = 256°C
Propagation delay iy \C =10pFatdsVv | 195 ns
tw.  Jaboveground 26 140 ns
Transitiontime trin IG —10pF 410 ns
true J 75 ns
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Quad2-Input NAND Gate

FZH101A
FZH105 A

Ve N
%6 15 1% 13 12 1 10 9

Ao—id—
1k
Bo—tG—e—i—1—1—
N
oo

Logic data, each gate

FZH111A
FZH115B

Pin configuration
top view

300

H-outputload factor
L-outputload factor
Inputload factor, each input

Logic function

') FZH 111 A/115Bonly

| Upper
| limitA
FaH 100
FoL 10
A 1
Q=AAB
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Triple 3-Input NAND Gate with N-Input

FZH191
FZH 195

i N
% 15 W 13 12 1 1009
I s 1 e O e O s s Y s | Pin configuration

[; top view

LI JC T JC T TJ0C 7
1 2 3 &k 5 6 7
N A B C a

8
Os

Schematic (one gate)

A o
B o—J—¢
C O—}él———%~—l£l—<

N
N o— — —
68k
224 H
" W— OS
Logic data, eachgate | Upper
limit A
H-outputload factor Fan 100
L-outputload factor FaL 10
Inputload factor, eachinput A 1
Logic function Q=AABAC
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Hex Inverter with Strobe Inputs FZH 201
FZH 205

Vs Strobel
% 15 1% 13 122 11 10 9
[AraMAarrAarararara Pin configuration
!: j}—J JEDJ top view
N ﬁj
N S S N [ S S Ny
1 2 3 & 5 6 7 8
A Q Strobe 2 0s

Schematic (one gate)

next gafes 10k
Strobe o
1k
A o1 ‘ 3
Vi
-
68k
2.2k
Logic data, each gate Upper
limitA
H-outputload factor FaH 100
L-outputload factor FaL 10
Inputload factor A-inputs R 1
strobe 1 A 4
strobe 2 A 2
Logic function Q = AAStrobe
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NAND Gates FZH 211

FZH215B
FZH 231
FZH 235

Type | Ordering code

FZH 211 Q67000-H639

FZH 215B Q67000-H640-B

FZH 231 Q67000-H642

FZH 235 Q67000-H643

FZH 211, FZH 215B: Quad 2-input NAND gate with open collector output and N-input
FZH 231, FZH 235: Dual 5-input NAND gate with open collector output and N-input

Calculation of the collector resistors for wired AND connection is carried out as described for
FZH 161/181. In the case of wired AND connection and N wiring, the capacitors Cy must have
equal values.

The maximum permissible voltage at the outputs is 18V (30 V for FZH 215 B) and the maximum
current 18 mA. The maximum permissible input voltage of the FZH 215 B is 30 V.

Electrical characteristics, 12V range
Temperaturerange 1 and 5

Test conditions Test Lower |Typ. Upper |Unit
circuit |limitB limit A
Supplyvoltage Vs 1.4 12 135 \Y
H-inputvoltage Viu Vs = Vg 1 75 \%
L-inputvoltage L Vs = Vsgand Visa 2 45 \%
L-outputvoltage Vau Vo= Ve, Vu=75V, |1 09 1.7 \%
I =15mA
DC noise margin
H-signal Vim 25 5 \
L-signal Vi 2.8 5 V
H-input current,
eachinput Iy Vs = Voa, Vi = Viya 3 1 uA
L-input current,
eachinput —I Vo= Vea, V=17V |4 0.8 1.5 mA
H-output current Ioy Vo= Ve, Vi, =45V, |8 80 wA
Von = 18Vor30V
H-supply current,
each gate Isn Vo= Voo, V=0V 6 1 1.7 mA
L-supply current,
each gate Is, Vo= Voa, Vi = Viha 7 04 1 mA
Power consumption, P Vs = Vsa 8.5 18 mwW
each gate diity cycle 1:1

Delay times, Vs = 12V, Tump = 26°C

Propagation delay o I 30 70 150 ns
tout lecz 12V, C = 15pF 28 90 175 310 ns
Transitiontime trn R.=760Q 120 230 450 ns
true 70 120 210 ns
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FZH 211

Electrical characteristics, 15V range
Temperaturerange 1andb

Supplyvoltage
H-inputvoltage
L-inputvoltage
L-outputvoltage

DC noise margin
H-signal

L-signal

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

H-supply current
each gate

L-supply current,
each gate

Power consumption
each gate

Delaytimes, Vs =15V, Tamp = 25°C

Propagationdelay

Transitiontime

FZH215B
FZH 231
FZH 235
Test conditions Test Lower |[Typ. Upper |Unit
circuit |limitB limit A
Vs 135 15 17 \%
Vin Vs = Vs 1 7.5 Vv
Vi Vs = Vggand Vi 2 45 \%
Vau Vs = Ve, Viu =75V, |1 1 1.7 \%
I, =18 mA
Vim 45 8 \%
Vim 2.8 5 \Y,
Iy Vo= Veu, Vi= Vika 3 1 }lA
~Iy Vo= Ve, V=17V |4 1 1.8 mA
Ion Vs = Vg, V=45V, |8 80 HA
Vo =18Vor30V
Lsy Vs = Voo, V=0V 6 1.3 2.1 mA
Is. Vo= Vsu Vi= Vi |7 0.7 14 mA
P Vs = VsA 15 30 mW
duty cycle 1:1
ton 90 ns
tonL l Ve =15V, C = 15pF 28 155 ns
trn R.=760Q 300 ns
trae 70 ns
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Quad2-Input NAND Gate
with Open Collector Output and N-Input

FZH211
FZH215B

%N

%6 15 1% 13 12 1 10 9
— Pin configuration
top view
ol
——0q
_QOS
Logic data, each gate Upper
limitA
L-outputloadfactor FaL 10
Inputloadfactor, each input F 1
Logic function Q=AAR
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Dual5-Input NAND Gate ‘ FZH 231
with Open Collector Output and N-Input FZH 235

Ve N
6 15 1% 13 12 1 10 9
rarAarararara Pin configuration

top view

Schematic (one gate)

A o—i— oy
B o—k}—s Mk

N\
ViN

zZz oo o M
%

75k

2.5k

limitA
L-outputload factor FaL 10
Inputload factor, each input F 1

Logicdata, each gate ‘ Upper

Logic function Q=AABACADAG
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LSL Driverand Level Converter FZH211S

Preliminary data

Type | Ordering code
FZH211S | Q67000-H639-S1

Four NAND drivers with open collector outputs, 2 inputs, and N inputs for delay circuits. The
input threshold can be switched to LSL, TTL, or CMOS level, depending on the supply voltage
used.

Main application

Driver up to 30 V/150 mA, relay driver, and level converter.

Calculation of the load resistance for wired AND connection is carried out as described for
FZH 161/181. In the case of wired AND connection and N wiring, the capacitors Cy must have
identical values.

Additional maximum ratings

Test conditions Lower |Upper |Unit

limit limit

B A
Supply voltage Vs 0 30 \%
Inputvoltage v -05 30 \"
Voltage between 2inputs Vi 30 \)
Voltage at output,
outputtransistor cut off Vi sust 30 \)
Voltage at output,
outputtransistor conducting Vau 0 \%
Output current I 150 mA
CapacitanceatQ C 5 nF
Capacitance between N and Q Cy 0.1 uF

Otherwise, the maximum ratings defined forthe LSL series FZ 100 apply.

Functional range
Temperature range 1

Supplyvoltagerange 1 Vs TTLthresholdatA, B 4 7 \
Supply voltage range 2 Vs LSLthresholdatA, B 9 30 \)
Supply voltage Vs Switching of threshold at |4 30 \)

A,Bat Vs =8V, typical
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FZH211S

Electrical characteristics inthe 5V range

Temperature range 1

Supplyvoltage
H-inputvoltage
L-inputvoltage
L-output voltage
L-outputvoltage
L-outputvoltage')
H-input current
L-input current
H-output current

Input current per package Is

Electrical characteristicsinthe 12V, 15V, 24 Vranges

Temperaturerange 1

Supplyvoltage
H-input voltage
L-inputvoltage
L-outputvoltage
L-outputvoltage’)
H-input current
L-inputcurrent
H-output current

Input current per package

Test conditions Test Lower |Typ. Upper |[Unit
circuit?) |limit limit
B A

Vs 4 7 \Y)
Viu LatQ 3 2 \Y
ViL HatQ 2 0.8 Vv
Vau Viy=2V, I, =16mA |4 0.7 0.8 \Y
Vau Viy=2V, Iy =100mA|4 1.3 \
Vau Vi =2V, I, = 150mA |4 1.5 \Y
Iy Viy =30V 3 1 A
=1 V=0V 2 5 50 LA
In. Vi =08V, Vou=30V |b 50 LA

Ve=7V 1 1.5 3 4 mA
SK2Vs 9 30 Vv
Viu LatQ 3 8 \Y,
ViL HatQ 2 6 Vv
Voo V=8V, I =100mAl4 1 13 \
Vau Viy =8V, I =150mA |4 1.5 \Y)
Iy Vi =30V 3 1 pA
I V=0V 2 5 50 nA
Ion Vi =6V, Vou=30V |b 50 LA
Is Vs =30V 1 1.5 3 4 mA

') The sum of all output currents per package must not exceed 400 mA.

2) The test circuits described for the LSL series FZ 100 are used, but with open collectors.
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FZH211S

Ve N
% 15 1 13 12 1 1
racrararar Pin configuration

T um topviow
¥ ﬁl}

LI JL JTC T TJC T 707
1 2 3 4 5 7 8
N A B @ 0

Schematic (one gate)

|
| . +——o V¢
!
|
|
|
|
\
|
|
A Further gates <———¢ N
|
|
\I Vatyp-1.5V or 68V !
B \
|
I
»— o Q |
N o— {
|
| R
|
[
|
[
| ——o 0
|
Driver ‘! TTL-LSL conversion
Logic function Q=AAB
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Dual 4-Input NAND Schmitt Trigger
with N-Input and Expander Nodes

FZH 241
FZH245B

Type | Ordering code
FZH 241 Q67000-H645
FZH245B Q67000-H646-B

The NAND Schmitt triggers can be expanded as required with the aid of BAW 76 diodes,
whose anodes must be connected in parallel to the expander input N1.
If the power supply is unregulated, a decoupling capacitor of 1 uF should be connected di-

rectly to pin 16. The maximum permissible inputvoltage of FZH245Bis 30V.

Electrical characteristics, 12V range
Temperaturerange 1and b

Supply voltage
Upperthreshold voltage
Lowerthreshold voltage
Hysteresis
H-outputvoltage

L-output voltage

DC noise margin
H-signal

L-signal

H-input current,
eachinput

L-input current,
eachinput

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

L-supply current,
each gate

Delaytimes, Vs =12V, F =

Propagationdelay

Transitiontime

Test conditions Test Lower |[Typ. Upper |Unit
circuit |limitB limitA
Vs 1.4 12 1356 Y,
7% Vs =120V 2 55 6.5 7.5 Y,
Vi Vs =120V 2 5 5.6 7 Y,
Viv Vs =120V 2 0.5 0.9 1.3 Y,
Vau Vs = Vggand Vsa, 2 10 1.3 \Y)
Vi=45V,
I =0.1mA
Vau Vo= Vi, V=75V, |1 0.9 1.7 \Y
I, = 15mA
Vim 25 5 Y
Vim 28 5 \Y,
I Vs = Vsa, Vi= Viua 3 1 LA
-1, Vs= Ven, V=17V |4 1.5 mA
~I Vs = Vou V=0V 5 9 15 25 mA
Iy Vs = Vea, V=0V 6 4 6.3 mA
Is. Vs = Ve, Vi= Viua 7 4 6.3 mA
1, Tomp = 26°C
toun }cL =10pFat4.5V 90 175 310 ns
ton above ground 2 90 175 310 ns
trin C.=10pF 200 340 570 ns
tr t 70 120 210 ns
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FZH 241

FZH245B

Electrical characteristics, 15V range
Temperaturerange 1 and 5

Testconditions Test Lower |Typ. Upper |Unit

circuit |limitB limit A

Supplyvoltage Vs 135 15 17 \%
Upperthreshold voltage V4, Vs =15.0V 2 54 6.4 74 \)
Lowerthreshold voltage V4 Vs =15.0V 2 6.9 5.5 49 \Y
Hysteresis Viv Vs =15.0V 2 05 0.9 1.3 \Y
H-outputvoltage Vau Vs = Vggand Vg, 2 12 14.3 \%

Vi=45V,

~Iy=0.1mA
L-outputvoltage Vau Vs = Vg, 1 1.1 1.7 \%

Vin=175V,

I =18mA
DC noise margin
H-signal Vim 45 8 \Y,
L-signal Vim 2.8 5 \%
H-input current,
eachinput Iy Vs = Vou, Vi = Vi 3 1 LA
L-input current,
eachinput =1 Vo=V, V=17V |4 1.8 mA
Short circuit output
current, each output -Iy Vs = Vo, V=0V 5 9 15 25 mA
H-supply current,
each gate sy Vs= Voo, V=0V 6 45 7.3 mA
L-supply current,
each gate Is, Vs = Vo, Vi= Via 7 5 8 mA
Delaytimes, Vs = 15V, Fo = 1, Tamp = 25°C
Propagationdelay tou }CL =10pFat4.5V 205 ns

ot above ground % 170 ns
Transitiontime tn }C —100F 340 ns
e L= P 120 ns

80



FZH 24
FZH2458B

Vv N N
% 15 1 1B 12 1 10 9
Mrrraracaracarm Pin configuration

ﬁ top view

Schematic (one gate)

Schmitt - Trigger 2

10k Tk 9k

A o—

B oK}~

€ ot

D

Ny

Logicdata, each gate Upper
limit A

H-outputload factor Fon 100

L-outputloadfactor FaL 10

Inputload factor, each input R 1

Logic function Q=AABACAD
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LSL Gates FZH251...
FZH295B
Type Ordering code
FZH 251 Q67000-H817
FZH 255 B Q67000-H818-B
FZH 261 Q67000-H819
FZH 265 B Q67000-H820-B
FZH 271 Q67000-H821
FZH 275 Q67000-H822
FZH 281 Q67000-H823
FZH285B Q67000-H824-B
FZH 291 Q67000-H825
FZH295B Q67000-H826-B
FZH 251/255 B: Quad 2-input AND gate with N-input
FZH 261/265 B: Dual 2-input NAND gate and quad inverter
FZH 271/275: Quad 2-input exclusive-OR gate with N-input
FZH 281/285B: Quad 2-input NOR gate with N-input
FZH 291/295 B: Quad 2-input OR gate with N-input
The maximum permissible input of the B typesis 30 V.
Electrical characteristics, 12 Vrange
Temperaturerange 1 and 5
Testconditions Test Lower |Typ. Upper |Unit
circuit |limitB limitA
Supplyvoltage Vs 1.4 12 13.5 \%
H-inputvoltage Viu Vs = Vg 1 7.5 \%
L-inputvoltage Vi Vs = Vspand Vg 2 45 \Y
H-outputvoltage Van Vs = Vggand Vg, 2 10 1.3 Vv
—loy =0.1TmA
L-outputvoltage Vau Vs = Vg, Io. = 15mA |1 0.9 1.7 \Y)
DCnoise margin
H-signal Vi 25 5 \
L-signal Vi 2.8 5 v
H-input current
eachinput Iy Vs = Voa, Vi = Vi 3 1 uA
L-inputcurrent
eachinput -1 Vo=Ver, V=17V |4 0.8 1.5 mA
Short-circuit output
current, each output Iy Vo= Viu Vo=0V 5 9 15 25 mA
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FZH251...

FZH295B

Electrical characteristics, 12Vrange
Temperaturerange 1 and 5

Test conditions Test Lower |Typ. Upper |Unit

circuit |limitB limitA

Supply currents
FZH 251/255B
H-supply current Isn Vi= Viua Vee e 6 6.4 12.5 mA
L-supply current Is. V=0V sT Usa 7 9.6 18 mA
FZH 261/265B
H-supply current Isy Vi=0V Ve V. 6 6.2 12.5 mA
L-supply current Is, Vi= Viua sT U7 10.2 18 mA
FZH 271/275
H-supply current Isy Vii= Viua, 6 13.8 215 mA

V=0V |Vs= Vsa
L-supply current I V=0V 7 15.2 24 mA
FZH 281/285B
H-supply current Isy Vi=0V Ve V. 6 13.2 215 mA
L-supply current I Vi= Viua sT Usa 7 14.8 24 mA
FZH 291/2958B
H-supply current Isy Vi= Viua Vee V. 6 9 14 mA
L-supply current Is. V=0V sT Vs 7 14.4 24 mA
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FZH251. ..

FZH 295 B
Electrical characteristics, 15V range
Temperaturerange 1and 5
Testconditions Test Lower |Typ. Upper |Unit
circuit [limitB limitA
Supplyvoltage Vs 135 15 17 Vv
H-inputvoltage Viu Vs = Vg 1 75 V
L-inputvoltage Vi Vs = Vggand Vg, 2 45 \Y
H-outputvoltage Van Vs = Vggand Vg, 2 12 14.3 V
—Ioy =0.1TmA
L-outputvoltage Vau Vs = Vsg, o, = 18mA |1 1 1.7 \%
DCnoise margin
H-signal Vi 4.6 8 \%
L-signal Vi 2.8 5 \Y
H-input current
eachinput M Vs = Via, Vi = Vs 3 1 LA
L-input current
eachinput I Vo= Ve, V=17V |4 1 1.8 mA
Shortcircuit output
current, each output A Vs = Vga, Vo =0V 5 9 15 25 mA
Supply currents
FZH 251/255B
H-supply current Isy Vi= Vs Ve V. 6 8.7 15.5 mA
L-supply current Is, V=0V ST Usa 17 13.8 24 mA
FZH 261/265B
H-supply current Isy V=0V { Ve V. 6 8.2 14.5 mA
L-supply current Is, Vi= Vs ST Usa 17 14.4 24 mA
FZH 271/275%
H-supply current Isy Vii = Viga, 6 16.4 24 mA
V=0V V5= Vs,
L-supply current Is, V=0V 7 19.2 30 mA
FZH 281/285B
H-supply current Isy V=0V Ve V. 6 15.1 24 mA
L-supply current Is, Vi= Via ST UsA |7 18.8 30 mA
FZH291/295B
H-supply current Lsy Vi= Via Ve 1 6 10.5 18.5 mA
L-supply current Is, Vi=0V ST Vsa 17 18.4 30 mA
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FZH 251...

FZH?295B
Delaytimes, Vs =12V, fq = 1, Tamb = 26°C Q=AAB
Test conditions Test Lower |Typ. Upper |Unit
circuit |limitB limit A

FZH 261/265B

Propagation delay toun C.=10pFat4bV 90 175 310 ns
[ above ground % 90 175 310 ns

Transitiontime trn C —10pF 200 340 570 ns
fr L= 1P 70 120 210 ns

FZH 251/255 B, FZH 271/275, FZH 291/295 B

Propagation delay toun C.=10pFat45V l 200 340 570 ns
tour above ground 2% 90 175 310 ns

Transitiontime fw \g _100F [ 200 (360|570 |ns
toe  fOT 0P 70 120|210 |ns

FZH 281/285B

Propagationdelay toen «C,_=10pFatd4 bV 90 175 310 ns
tou: above ground 2% 200 340 570 ns

Transitiontime trw C = 10pF 200 340 570 ns
tr L= 10P 70 120 210 ns

Delaytimes, Vs =15V, Fa = 1, Tamp = 26°C

FZH 261/265B

Propagation delay tou C = 10pFat45V l 185 ns
touL above ground 2% 150 ns

Transitiontime trn _ l 410 ns
e }CL = 10pF 70 ns

FZH 251/255 B, FZH 271/275, FZH 281/295 B

Propagation delay taw  \C.=10pFat4.5V 340 ns
tone Jabove ground 2% 180 ns

Transitiontime i C —10pF 390 ns
twt =10 130 ns

FZH281/285B

Propagation delay ton C. = 10pFat4bV 305 ns
tonL above ground 2% 280 ns

Transitiontime trn }C — 100F 340 ns
fiin 7 L P 120 ns
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Quad 2-Input AND Gate with N-Input FZH 251
FZH255B

Vs N
% 15 1% 13 12 1M 10 9
A rarararar, Pin configuration

EE l —LDJ top view

Schematic (one gate)

A o—id—e
B o—1i}—s

No |

Logic data, each gate | Upper
| limitA

H-outputload factor Fan 100
L-outputload factor FaL 10
Inputload factor, eachinput A 1

Logicfunction Q=AAB

') Gates 1and4only.
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Dual 2-Input NAND Gate and Quadruple Inverter

FZH 261
FZH265B

Vs
6 15 1% 13 12 1 10 9
[ArAcarararararm Pin configuration

L_LDJ LD_I LDJ top view

0s
Schematic (one gate)
° . o VS
10k 9kﬂ
A
B o_|Q_4
300

SN
| %]
T

—

=3

(=1

z.zku
o Og

B-input only on gates 1 and 6

Logic data, each gate Upper
limit A
H-outputload factor FaH 100
L-outputload factor FaL 10
Inputload factor, each input F 1
Logicfunctiongates 1and 6 Q=AAB
gates2,3,4,andb Q=A
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Quad 2-Input Exclusive-OR Gate with N-Input

FZH271
FZH 275

Vs N
6 15 1% 13 12 11 10 9
A rAararraracrar Pin configuration

3 top view

u]

L P

LN Sy Sy Sy B |
12 3 & 5 6 7
N A B Q

8
Os
Schematic (one gate) To the other gates
v
12k 12k 6k [ﬁ%
- , |
TN 300
A o—F— — I/
B o—K}—s
100
Q
i\ ViN L
Tk Tk 3k
— *l : o Og
‘)
Logicdata, each gate Upper
limitA
H-outputload factor Fau 100
L-outputload factor FaL 10
Inputload factor, eachinput F 1
Logic function Q=(AAB)V(AAB)

') Gates 1and4 only.
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Quad 2-Input NOR Gate with N-Input

FZH 281
FZH285B

Ve N
6 15 1 13 12
Clrrrirar

mn 10 9
i

L

LL|_1L_1|_.|;_|L_J1_T
12 3 L 5 6 71 8
N A B Q 0,

Logic data, each gate

Pin configuration
top view

To the ofher gates

!

i

H-outputload factor
L-outputloadfactor

Inputload factor, eachinput

Logic function

') Gates 1and4only.

3k
Upper
limit A
Fon 100
FaL 10
F 1
Q=AVB

u
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Quad2-Input OR Gate with N-Input

FZH 291
FZH295B

s N
B 15 1% 13 12 n 10 9
M rAaracrararr— Pin configuration

E B top view

Schematic (one gate) To the other gates
1ok

12k 9k
A o—F
B o—t}—s

N N
Tk Tk
N
Logic data, each gate Upper
limitA

H-outputload factor FaH 100
L-outputloadfactor, FaL 10
Inputload factor, each input A 1
Logic function Q=AVB

") Gates 1and4 only.
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Quad 2-Input NOR Gate FZH 301
with Destruction Protection FZH 305

Preliminary data

Type | Ordering code
FHZ 301 . Q67000-H1586
FHZ 305 Q67000-H1587

The FZH 301 and FZH 305 have the following characteristics: Input voltages up to 30 V; active
inputs, i.e. open circuit inputs act as L-signals; destruction protection at inputs and outputs;
outputs proof against short circuits to ground and to supply voltage.

Application example

The use of the FZH 301/305 in an electronic control provides protection against overload,
short circuit, and wire breakage, both at the inputs and outputs of a system.

The input of the FZH 301/305 is current-controlled, i.e. the circuit functions only when a posi-
tive input signal also causes a corresponding input current ]; to flow. This provides protection
against wire breakage in the transmission line. Positive signals are necessary to drive the
signal, which means that short circuits to ground on the transmission path prevent the circuit
from operating. The circuit also contains integrated protective diodes which, with the aid of a
series resistor of 1 kQ, provide effective protection of the inputs inthe range —30to 60 V. The
low input current of the circuit also permits the use of higher resistance values. The protective
diodes normally connected to such circuits may be omitted.

Vs

I
I
J/ -30 to 60V ! R Output
L 1

—
—+ :—B~ LSL System |—$-{—3 o
LTrunsmission path *l kR

Short-circuit
FZH 301 FZH 301 proof

The output stage of the FZH 301/305 is designed so that short circuits to either ground or to the
positive supply voltage are permissible, regardless of the logic state of the output. Integrated
protective diodes with a permissible current of = 30 mA for 30 us provide protection against
overload. If necessary, a series resistor can be fitted to limit the current; the corresponding
reduction in the output load factor must be taken into account if this is done. The protective
diodes normally connected to such circuits can be omitted.
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FZH 301

FZH 305
Additional maximum ratings
Conditions Lower [Upper |Unit
limit limit
B A
Input current,
eachinput,
max.4inputs 1 30pspulse, -30 30 mA
simultaneously dutycycle = 1:100
Outputcurrent,
eachoutput Iy —-30 30 mA
Electrical characteristics, 12V range
Temperaturerange 1 and b5
Testconditions Test Lower |[Typ. Upper |Unit
circuit  (limitB limitA
Supplyvoltage Vs 1.4 15 17 \%
H-inputvoltage H Vs = Viato Vg 3 8 30 \%
L-inputvoltage ViL Vs = Vsato Vg 3 0 4.5 \%
H-outputvoltage Van Vs = Vsato Vg, 3 Vs-1.4 \Y)
oy =5mA
L-outputvoltage Voo Vs = Viato Vg, 3 1.7 \%
Ly =1.8mA
Vau Vs = Vgato Vi 3 2.6 Vv
I =54mA
Input current 1 Vi=2Vto30V 2 0.2 0.5 1 mA
-1 V=0V 2 10 HA
Shortcircuit output —Ian Vo= Vo, Vo =0V 1 9 15 30 mA
current Io, Vs = Via, Vo= Vg 1 5.5 10 25 mA
H-supply current Isy Vs = Vsa, V=0V 6 12 mA
L-supply current Is Vs = Via, Vi= Veu 7 20 mA
Z protection of inputs Vi 1.=30mA,30uspulse,|3 30 Vv
duty cycle = 1:100
Input protection with Vir I =30mA, —-30 60 \Y
seriesresistor Rs = 1kQ
Protective diodes
atoutputs and inputsin
forward direction Var Ip =30mA 2+3 2 \Y
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FZH 301
FZH 305

Dynamic characteristics
Temperaturerange 1andb

Test conditions Test Lower |Typ. Upper |Unit
circuit |[limitB limit A
Propagation delay ton ' Vs = Visato Vag, ‘ 1 us
toui C.=100pF 1 us
Vi= V=17V, 26
Transitiontime triw inputpulse: 10V, 0.6 us
Tru b trn = 1ps 0.6 us
Vs
% 13 12 1M 10 9 8
rararararacra Pin configuration
L_LDJ \_EDJ top view
|
|_L._l CIJCJCJC I3
12 3 L 5 6 1
A B Q 0
Schematic (one gate)
0 VS
N ViN PN
Ao— I

SENUNEP N S -

B o T

AN N ZF/{ i\
/‘

LSL gate

Logicfunction Q=AAB
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JKMaster-Slave Flipflop

FZJ101

FzZJ 105
FZJ111
FZJ115
Type | Ordering code
FZJ 101 Q67000-J95
FZJ 105 Q67000-J124
FzJ111 Q67000-J96
FZJ115 Q67000-J125
FZJ101/105: JK master-slave flipflop with two J and K-inputs and N-inputs on siave
FZJ111/116: JK master-slave flipflop with N-inputs on master and slave
Electrical characteristics, 12V range
Temperaturerange 1 and 5
Test conditions Test Lower |Typ. Upper |Unit
circuit [limitB limit A
Supplyvoltage Vs 1.4 12 13.5 \%
H-inputvoltage Vi Vs = Vg 22 7.5 Vv
L-inputvoltage
atanyinputexceptC ViL Vs = Vggand Vg, 22 45 \"
L-inputvoltage at C Vi Vs = Vegand Vg, 22 4 \
H-outputvoltage Vau Vs = Vsgand Vs, 22 10 11.3 \)
Vi =45V"),
—Vow=0.1TmA
L-outputvoltage Vau Vs = Ve, Viy =7.5V7), |22 1 1.7 \%
Io. = 15mA
DC noise margin
H-signal Vi 25 5 \
L-signal Vi 2.8 5 \%
H-input current atany
inputexceptC I Vs = Via, Vi= Viia 23 1 A
H-input currentat C Iy Vo= Via, Vi= Viua 23 3 wA
L-inputcurrentatany
inputexcept C Iy Vs=Ver, V=17V |24 0.8 1.5 mA
L-inputcurrentat C =1 Vo= Vs, V=17V |24 1.6 mA
Short circuit output
current, each output Iy Vs = Vga, Vg =0V 25 10 30 50 mA
Supply current Is Vs = Vi, Vi = Viya 23 8 14 mA

") MeasuredatRorS.
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FZJ 101

FZJ105
FZJ111
FZJ115
Delaytimes, Vs =12V, Fa = 1, Tamb = 25°C
Testconditions Test Lower |Typ. Upper |Unit
circuit  [limitB limit A
Maximum clock frequency f |duty cycle1:1 0.2 0.5 MHz
Clock pulse width [ 0.6 us
Reset pulse width tor 1 us
Setpulse width tos at50% 1 us
Setuptime ts 0 ns
Hold time ty 0 ns
Propagation delay ‘
fromCtoQ [ 31 160 290 520 ns
oL l C .= 10pFat4.5V 31 270 450 770 ns
fromRorStoQ toun above ground 30 70 165 330 ns
tone [ 30 180 330 580 ns
Transitiontime atQ trn 31 200 340 570 ns
fro, }CL=‘OPF 31 70 120 210 ns
Electrical characteristics, 15 Vrange
Temperaturerange 1andb
Supply voltage Vs 135 15 17 \
H-inputvoltage Viu V= Vs 22 75 \
L-input voltage
atanyinputexpectC VL Vs = Vggand Vsa 22 45 \%
L-inputvoltageatC Vi Vs = Vggand Via 22 4 vV
H-outputvoltage Vau Vs = Vggand Vsa, 22 12 14.3 \
VlL = 4-5V1),
Vo =0.1TmA
L-outputvoltage Vau Vs = Vg, Vin =17.5V"), (22 11 1.7 \
oo =18mA
DC noise margin
H-signal Vim 45 8 \Y,
L-signal Vim 2.8 5 \
H-inputcurrent
atanyinputexceptC Iy Vs = Voa, Vi = Vina 23 1 pA
H-inputcurrentatC M Vs = Vor, V= Viua 23 3 pA
L-input current
atanyinputexceptC =1 Vs= Vea, V=17V |24 1 1.8 mA
L-input currentatC -I Vs=Vea L=17V |24 2 3.6 mA
Short circuit output
current, each output A Vs = Voo, Vo =0V 25 25 37 60 mA
Supply current Is Vs = Vea, Vi= Viua 23 1 20 mA

') Measured atRorS.
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FZJ101

Delaytimes, Vs = 15V, Fq = 1, Tamp = 25°C

Propagation delay
fromCLKtoQ

fromRorStoQ

Transitiontime
atQ
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FZJ 105
FZJ111
FZJ115
Testconditions Test Lower |Typ. Upper [Unit
circuit [limitB limit A
I
oy 31 330 ns
jom C. =10pFat45V 31 470 ns
tory above ground 30 195 ns
tout 30 340 ns
trw _ 31 410 ns
o }CL = 10pF 31 75 ns




FzJ101

FZJ105
FZzJ111
FZJ115
A CLK K, K S5 Ny Q@
6 15 1 13 122 1n 10 9
r—ll—ll—‘lr—lﬁrﬁl—‘n—‘ll FZJ101,FZJ 105
; Pin configuration
top view
] !‘
S S S [ S S S— —
12 3 4 5 6 1 8
ook RONg Q0
Ve N¢ N CLK K S Ny Q
6 15 1% 13 121 109
C1rrr s I o 1 s B | FZJ111,FZJ 115
L__ | Pin configuration
top view
I -
- T
 H S S S [ S
12 3 4 5 6 1 8
NN, RONg @ 0
Logicdata Upper
limit A
H-outputload factor, each output FaH 100
L-outputload factor, each output FaL 10
H-inputload factorat CLK FH 3
L-inputloadfactorat CLK AL 2
Inputload factor of remaining inputs A 1

RandS are approx. 1.5 normalized loads dynamically

Truth table
Iy Ih41 J= JiAJ2
J K Q K= K1 AKg, FZJ101/FZJ 115 0nly
t,= bittimebefore clock pulse
L L Qn t,+1 = bittime afterclock pulse
L H L .
H L H L-levelatRsetsQtoL
H H Qn L-levelatSsets QtoH

Rand S operateindependently of CLK
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FZJ101

FZJ105
FZJ111
FZJ115
Clock pulse
® ® 1 Isolate slave from master
2 Entersignal from J and Kinto master
©) ® 3 DisableinputsJand K
4 Transferinformation from masterto slave
Schematic

CLK = clock; J, K = inputs; Q,Q = outputs; R = reset: S = set

') FZJ101/105 only.
2) FZJ111/1150nly.
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Dual JK Master-Slave Flipflop with Set and Reset

FZJ121

FZJ125
Type | Ordering code
FZJ 121 Q67000-J385
FZJ125 Q67000-J386
Electrical characteristics, 12Vrange
Temperaturerange 1 and 5
Test conditions Test Lower |[Typ. Upper |{Unit
circuit |limitB limit A
Supplyvoltage Vs 1.4 12 135 \"
H-input voltage
atCLK,Jand K Viu Vs = Vs 22 8 Y
L-inputvoltage at CLK ViL Vs = Vggand Vga 22 4 \
L-inputvoltage
atJandK Vi Vs = Vggand Vip 22 55 \Y,
H-inputvoltage
atRandS Vin Vs = Ve 22 75 \Y
L-inputvoltage
atRandS Vi Vs = Vggand Ve 22 45 Y
— oy =0.1mA
H-outputvoitage Vau Vs = Vggand Vs 22 10 it.3 \
Vi =45V")
L-outputvoltage Voo Ve = Vg, iu=7.5V7) (22 1 1.7 \%
I, =18mA
DCnoise margin
H-signal Vim 2 5 V
L-signal Vi 2.3 5 \Y
H-input currentat CLK Iy Vs = Ven, Vi= Viia 23 3 wA
H-input current
atJ,K,RandS I Vs = Vsa, Vi = Viua 23 1 nA
L-inputcurrentat CLK =1 Vo= Ve, Vi =17V |24 1.6 3 mA
L-input current
atJ,K,RandS -1, Vs= Vea, V=17V |24 0.8 15 mA
Shortcircuit output
current, each output ~Iy Vs = Vo, Vo =0V 25 9 15 25 mA
Supply current Is Vs = Vo, Vi = Viia 23 15 24 mA

') Measured atRor S.
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FZJ121

FZJ125

Delaytimes, Vs =12V, Fo =1, Tamp = 25°C

Testconditions Test Lower |Typ. Upper |Unit

circuit |limitB limitA
Maximum clock frequency f !dutycycle1:1 0.2 0.5 MHz
Clock pulse width toc 0.6 us
Reset pulse width tor l 1 us
Set pulse width tos at50% 1 us
Setuptime ts l 0 ns
Hold time ty 0 ns
Propagation delay |
from CLKto Q oy 31 160 290 520 ns
tou }CL = 10pFat4.5V 31 270 450 770 ns
fromRorStoQ [ above ground 30 70 165 330 ns
o 30 180 330 580 ns

Transitiontime trw } C —100F 31 200 340 570 ns
atQ tn, L= 1P 31 70 120 210 ns
Electrical characteristics, 15 Vrange
Temperaturerange 1andb
Supplyvoltage Vs 135 15 17 \Y
H-inputvoltage
atCLK,Jand K Vi Vs = Vg 22 8 \Y
L-inputvoltage at CLK Vi Vs = Vggand Vi 22 4 \
L-inputvoltage
atJandK Vi Vs = Vggand Vs, 22 55 \%
H-inputvoltage
atRandS Vi Vs = Vg 22 75 \Y
L-inputvoltage
atRandS Vi Vs = Vggand Vs, 22 45 \%
H-outputvoltage Van Vs = Vggand V,, 22 12 14.3 Vv

Vi=45V),

~Ioy=0.TmA
L-outputvoltage Vau Vo= Ve, Vi =75V"), |22 1.1 1.7 vV

L =18mA
DC noise margin
H-signal Vim 4 8 \%
L-signal Vim 2.3 5 \%
H-input current at CLK Iy Vs = Vea, Vi= Vjja 23 3 uA
H-input current
atJ,K,RandS M Vs = Vou, Vi= Vi 23 1 A
L-inputcurrentat CLK -1, Vo= Vg, V=17V 24 2 3.6 mA
L-input current
atJ,K,RandS -1 Vo= Vea Vi =17V |24 1 1.8 mA
Shortcircuit output
current, each output Iy Vs = Vo, Vo =0V 25 9 15 25 mA
Supply current Is Vs = Voa, Vi= Viia 23 20 32 mA

') Measuredat R or S.
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FzJ121

FZJ125
Delaytimes, Vs =15V, Fa = 1, Tamb = 25°C
Testconditions Test Lower |Typ. Upper |Unit
circuit |limitB limitA
Propagation delay ‘
from CLKto Q toun l 3 330 ns
ton C.=10pFat45V 31 470 ns
fromRorStoQ toun l above ground 30 195 ns
tonL 30 340 ns
Transitiontime trn _ 31 410 ns
atQ to }CL_ OpF 31 75 ns
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FZJ121
FZJ125

V. Clk K J S R QT a
BB 12 1N 10 9
L 1l CAacCararcr,

Pin configuration

L&%}J top view

] i R

- LLI S B i iy

T2 3 4 5 6 7 8

Clkk K J S R @ a o0
Logic data, each flipflop Upper

limit A

H-outputload factor, each output Fan 100
L-outputload factor, each output FaL 10
H-input load factor
atCLK Fin 3
atRandS _ FiH 1
L-inputload factorat CLK, RandS FL 2
Remaininginputs A 1

RandSare approx. 1.6 normalized loads dynamically

Truth table

tn th+1
K Q

Qn
L
H
o

IITrr|«
IrITr

th = bittime before clock pulse
th+1 = bittime after clock pulse

L-level atRsets Qto L
L-level atSsets Qto H

RandSoperate independently of CLK
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FZJ121

FZJ125
Clock pulse
® ® 1 Isolate slave from master
2 Entersignal fromJand Kinto master
m 3 DisableinputsJand K
4 Transferinformation from masterto slave
Schematic

(Ko — e — — — - -

CLK = clock; J, K = inputs; Q, Q = outputs; R = reset; S = set
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Quad D-Flipflop FZJ131

FZJ135

Type [ Ordering code
FZJ131 Q67000-J388
FZJ135 Q67000-J389

The FZJ 131 and FZJ 135 contain four D-flipflops. Information present at the D-input is trans-
ferred to the Q-output while the clock input CLKis at H. The D-inputis disabled at CLK = L.
Typical application: 4-bit temporary memory

Electrical characteristics, 12V range
Temperaturerange 1and5

Testconditions Lower |(Typ Upper |Unit
limitB limitA
Supplyvoltage Vs 1.4 12 135 \
H-input voltage Vin Vo= Vg 7.5 \
L-inputvoltage Vi Vs = Vsgand Vi, 4.5 \)
H-outputvoltage Vau Vs = Vs, =Ioy = 0.1mA, 10 1.3 \Y
V=75V
L-outputvoltage Voo Vs = Vg, I, = 15 mA, 0.9 1.7 \
Vio=45V, V=75V
DC noise margin
H-signal Vi 25 [ \
L-signal Vim 2.8 5 Vv
H-input current, each input Im Vi= Viga, Vs = Viu 1 A
L-inputcurrentatD —I. Vo= Vea Vi =17V 3 mA
L-input current at CLK I Vo= Vea, =17V 6 mA
Shortcircuit output current,
each output Iy Vs = Voo, Vi= V=0V 9 15 25 mA
Supply current Is Vo= Vsu, V=0V 22 32 mA
Power consumption P Vo= Ve, V=0V 264 432 mwW
Delaytimes, Vs =12V, Fo = 1, Tamp = 256°C
Maximumclock frequency  f |duty cycle 1:1 05 MHz
Clock pulsewidth toc 0.5 us
SetuptimeatD
H-signal ts 300 ns
L-signal ts 4.5V above ground 500 ns
Hold time atD
H-signal ty 150 ns
L-signal ty 50 ns
Propagation delay
fromDtoQ toun 90 175 310 ns
toue 30 70 150 ns
fromDtoQ o 30 70 150 ns
to C.=10pFat45V 70 130 290 ns
from CLKto Q o above ground 90 160 310 ns
o 70 120 210 ns
fromCLKtoQ ton 90 150 310 ns
tonL 70 120 210 ns
Transitiontime atQ t 50 90 170 ns
o }CL = 10pF 15 35 60 ns
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FZJ 131

FZJ135
Electrical characteristics, 15 Vrange
Temperaturerange 1andb
Test conditions Lower |Typ Upper |Unit
limitB limitA
Supply voltage Vs 13.5 15 17 \)
H-input voltage Viu Vs = Vs 7.5 \%
L-inputvoltage Vi Vs = Vggand Vsa : 45 \
H-outputvoltage Vau Vs = Veg,—lon = 0.1TmA, 12 14.3 \%
Viw=15V
L-outputvoltage Vau Vs = Veg, I = 18mA, 1 1.7 \%
Vip =45V, V=175V
DC noise margin
H-signal Vim 45 8 \)
L-signal Vim 2.8 5 V
H-inputcurrent, eachinput Iy Vi= Viua, Vo = Vsa 1 A
L-inputcurrentatD -1 Vs = Vea, V=17V 3.6 mA
L-inputcurrentat CLK I, V= Vea V=17V 7.2 mA
Shortcircuit output current,
eachoutput Iy Vs = Vea, VU= Vo =0V 9 15 25 mA
Supply current Is Vo= Ve, V=0V 28 42 mA
Power consumption P Vo= Vg, V=0V 420 720 mwW
Delaytimes, Vs =15V, Fa =1, Tamb = 25°C
Propagation delay \
fromDtoQ o 210 ns
tonL 65 ns
fromDtoQ toin 65 ns
oL C,=10pFatd4 5V 125 ns
from CLKto Q tow above ground 195 ns
o 115 ns
from CLKto Q towy 205 ns
tone 100 ns
Transitiontime atQ trin 115 ns
ton }CL = 10pF 25 ns
Logic data, each flipflop
H-outputload factor | ‘
each output Fan 100
L-output load factor
each output FaL 10
Inputload factoratD F 2
Inputload factorat CLK F for2flipflops 4
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FZJ131
FZJ135

Vo Q, Q, D, Ok, Dy Q3 Qg
% 15 1% B 2 N 0 9
MAroarararSrrr

Schematic (one flipflop)

Pin configuration

top view

CLK = Clockinput
D __ = Datainput
Q,Q = Outputs

S N

BN
e

|
|
L

S /N
100 \V4
Q o— B < ot
4 Vi
] H}Sk
fgak J} [‘]n

r
¢10k 10k ﬁl]Ok 15k 10k | 10k 10k
1 2k 2k '
300

PN I)ﬁ

8K 1
3k
+——0 0

—To second flipflop

o

CLK
Truth table (each flipflop)
Input Output
CLK  Dy| Qu4g
L L | Q, n: bittime before clock pulse
L H| Q, n+1: bittime afterclock pulse
H L|L
H H|H

106



Synchronous Counters

FZJ141A
FZJ145 A

Type

| Ordering code

FZJ141A
FZJ145A
FZJ151A
FZJ155A

Q67000-J642
Q67000-J647
Q67000-J684
Q67000-J685

FzJ 141 A/145 A: Synchronous decimal counter with N-input

FZJ 151 A/155 A: Synchronous 4-bit binary counter with N-input

The FZJ 141 A/145 A and FZJ 151 A/155 A are synchronous counters with set inputs for each
bit, a common reset input, clock disabling, and carry gating. The information is stored in JK-
flipflops and is available at the output Q with the trailing edge of the clock pulse.

The principle of operation of the counter is shown in pulse diagrams.

Electrical characteristics, 12V range
Temperaturerange 1andb

FZJ151A

FZJ155 A

Test conditions Test Lower |Typ. Upper |Unit
circuit |[limitB limitA
Supplyvoltage Vs 1.4 12 135 \%
H-inputvoltage
atEandCLK Vi 8 Y
atA,B,C.D,andR Viu Vs = Ve 75 \Y;
L-inputvoltage ViL Vs = Vsaand Vg 4.5 \)
H-output voltage Vau Vs = Vg, 10 1.3 \
—Ioy = 0.1mA
L-outputvoltage Vau Vs = Vg, Io. = 15mA 0.9 1.7 \%
DC noise margin
H-signal Vim 25 5 \%)
L-signal Vim 2.8 5 \Y
H-input current
eachinput I Vs = Voa, Vi = Viua 1 uA
L-input current
eachinput -1y Vs = Vea, Vi =17V 0.8 1.5 mA
Short-circuit output
current, each output ~Iy Vs = Voa, Vo =0V 9 15 25 mA
H-supply current Isy Vo = Via, Vi = Vea 12 17 mA
L-supply current I, Vs = Vsa 20 29 mA
InputR: V=0V
Remaining inputs:
Vi= Vsa
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FZJ141A

Delay times, Vs =12V, fa = 1, Tamp = 25°C

Capacitance
Clock pulse width

Maximum clock frequency

Reset pulse width
Recovery time after
resetbyR, referredto
HL clock pulse transition
Reset pulse width during
setoperation
SetuptimeatA,B,C,D
Holdtime atA, B, C,D
Propagation delay

from CLKto Q

from CLKtoQ
fromEcto Cq
fromRtoQ

from thQA, _
BtoQ; CtoQ, DtoQ,
Transition time
atCLK

atQ

atCq
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FZJ145 A
FZJ151 A
FZJ155 A
Testconditions Test Lower |Typ. Upper [Unit
circuit |[limitB limit A
Cy 0 1 nF
foc 4.5V above ground 0.5 us
dutycycle 1:1 0.5 1.5 MHz
Lor 05 us
tm 4.5V above ground 53 2 us
tor ' b4 1 us
ts 54 1 us
ty 54 1 us
oy 50 90 200 450 ns
[ 50 90 200 450 ns
toun 50 200 400 700 ns
[ 50 150 300 500 ns
by C. =10pFat4.5Vv 52 90 200 450 ns
oL above ground 52 25 60 200 ns
o 53 70 150 310 ns
ton 51 30 120 210 ns
tont 51 30 120 210 ns
tr 1 V/us
try ' 90 250 450 ns
e _ 5 20 60 ns
tny (G- 10PF 50 70 140 (310 |ns
i 30 60 210 ns



FZJ141A

Electrical characteristics, 15V range
Temperaturerange 1andb

Supply voltage
H-inputvoltage
atEand CLK
atA,B,C.D,andR
L-inputvoltage
H-outputvoltage

L-outputvoltage
DC noise margin
H-signal

L-signal

H-input current
eachinput

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

Delaytimes, Vs = 15V, Fo

Propagation delay
from CLKto Q

from CLKto Cq
fromEcto Cq

fromRtoQ
fromAtoQa,

BtoQg, CtoQc, Do Qo
Transition times
atCLK

atQ

atCq

Logic data

H-outputload factor
eachoutput
L-outputload factor
each output
Input load factor,
eachinput

FZJ145A
FZJ151A
FZJ155A
Test conditions Test Lower |Typ. Upper |Unit
circuit |limitB limit A
Vs 135 15 17 \%
Vi 8 Vv
Viu Vo= Vs 75 \Y)
ViL Vs = Vsaand Vg 45 \
Vau Vs = Vs, —lon 12 14.3 Y
=0.1TmA
Voo Vs = Vg, Io. = 18mA 1 1.7 Y
Vi 45 8 \
Vim 2.8 5 \%
Iy Vs = Vea, Vi= Viua 1 HA
I Vo= Ver, V=17V 1 1.8 mA
Iy Vs = Voo, Vo =0V 9 15 25 mA
Lsy Vs = Vea, Vi= Ve 15 23 mA
ISL Vs = ‘_/_SAr 23 36.5 mA
InputR: V=0V
Remaining inputs:
Vl = VSA
=1, Tamp = 25°C
Test conditions Test Lower |Typ. Upper |Unit
circuit [limitB limit A
ten ns
ot 50 ns
toLn . ns
ton ns
toun C = 10pFat45V 52 ns
[ above ground 52 ns
tone 53 ns
toun 51 ns
[ 51 ns
I
tr 1 V/us
trin ns
tr C.=10pF 50 ns
trin ns
truc ns
Fan 100
Fau 10
F 1
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s B B G B g, A g Pin configuration
6 5 % 1312 1 10 9 top view
CACArArrrar,
J } A,B,C,D = Setinputs
CLK = Clockinput
n Ca = Carry output
E = Enableinput
‘ ‘ l ‘ R _ = Resetinput
RN S S [ D R R Q,Q = Outputs
12 3 4 5 6 7 8
R CLK N[ C Qc D QD OS

Block diagram of FZJ 151 A/155 A

1 —] - : L}
e | T g
CEKZ D*" e e e 7 —f—ei—e
R e
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FZJ141 A

FZJ145 A
FZJ151A
FZJ155 A
Truth table: Decimal counter Truth table: Binary counter
FZJ141A/145A FZJ151 A/155 A
gount condition: Countcondition:
A=B=C=D=E=Ec=R=H A=B=C=D=E=Ec=R=H
Sequence |Outputs Sequence |Outputs
Co Qp Q¢ Qg Qa Coa Qp Qc Qg 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 H L H
6 L L H H L 6 L L H H L
7 L L H H H 7 L L H H H
8 L H L L L 8 L H L L L
9 H H L L H 9 L H L L H
10 L H L H L
1 L H L H H
12 L H H L L
13 L H H L H
14 L H H H L
15 H H H H H

The adjacent flow graph shows the operation of the FZJ 141 A/145 A
when setto valuesinthe range 10through 15

Enable conditions

EnableE \ Operating mode Enable Ec | Carry output Ca
L inhibit L L
H count H LorH

m



FZJ141 A
FZJ145 A
FZJ151 A
FZJ155A

Set and reset inputs operate independently of the clock input CLK and the enable input E. If

theseinputs are not used, they must be connected to Vs.

Setandreset conditions

Inputs o Outputs
R A B C D Qa Q8 Qc 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
Pulse diagram for set operation
Vi

Input R

45v L5V v

! IL

112

Vs. To store the information at Athrough
D properly R must return to H-level before theinputs A throughD.



FZJ141 A
FZJ145 A

Pulse diagram for the decimal counter FZJ 141 A/145 A, with the following functions:

1. ResettoQ =L
2. Settobinary6
3. Count from binary 6 to 2 with carry pulse

4. Inhibit
Reset R
input
|
A |
|
s L
|
Set |
inputs _ |
<L
|
— T
5
| |
—_ Ll
Clock ck | J |||||I|||||||I||H||
——t—
1 [
i \
Enable E | |
JE S — I,
|

Outputs —— ;
a | l | |
- \

Carry  (Ec=H) Cg

|
|
Resel St e — Count — wte—Inhibit

Digit o le6lel7i8lolol1]z]2]

13



FZJ151 A
FZJ 155 A

Pulse diagram for the binary counter FZJ 151 A/155 A with the following functions:

1. ResettoQ = L
2. Setto binary 12
3. Count from binary 12 to 2 with carry pulse

4. Inhibit
Reset R l l
input
|

A
Set B
; I
inputs B T

c |

Clock CLK f-—_llllllllllllllllH
e
|

Enable £

- | |
Gg__! | | l | \
Oufputs 7 I |
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Synchronous 4-Bit Shift Register with
Set and Reset Inputs and N-Input

FZJ161
FZJ165

Type . Ordering code
FZJ 161 Q67000-J507
FZJ 165 Q67000-J562

The FZJ 161 and FZJ 165 are synchronous 4-bit shi
series or parallel outputs for right shift operation.

shown in the pulse diagram.

The shift registers are suitable for use as series-para

register, and buffer.

Electrical characteristics, 12V range

Temperaturerange 1and5

Supply voltage
H-inputvoltage
L-inputvoltage
H-outputvoltage

L-outputvoltage

DC noise margin

H-signal

L-signal

H-input current, each input
L-input current, eachinput
L-inputcurrentatS

Short circuit output current,
eachoutput

Supply current

ft registers with series or parallelinputs and
The principle of operation of the register is

llel converter, parallel-series converter,

Test conditions Lower |Typ. Upper |Unit
limit B limit A

Vs 1.4 12 13.5 \Y
Viu Vs = Ve 75 Vv
ViL Vs = Vggand Vi 45 \Y
Van Vs = Veg,—Jon = 0.1TMA, 10 1.3 \%

V=47V
Vau Vs = Veg, Jo = 15mA 0.9 1.7 \Y
Vim 2.5 5 Vv
Vim 2.8 5 \Y
I Vi = Vipas Vs = Ve !lA
Iy Vs = Via, VL =17V 15 mA
=1y Vs = Vea, V=17V 6 mA
Iy Vs = Voa, Vi= Vo =0V 9 15 25 mA
Is Vs = Vea, V=0V 21 33 mA
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FZJ161

FZJ 165
Delaytimes, Vs = 12V, Fg = 1, Tamb = 25°C
Testconditions Lower |Typ. Upper |Unit
limitB limit A

Capacitance Cy 0 1 nF
Maximum clock frequency f duty cycle 1:1 0.5 15 MHz
Clock pulse width foc 0.5 us
Reset pulse width tr 05 us
Reset pulse width
during set operation tr 1 us
Setuptime
atA,B,C,D,S ts 4.5V above ground 1 us
at Sl ts 0 us
Hold time
atA,B,C,D,S ty 1 us
at Sl ty 05 us
Propagation delay |
fromCLKtoQ tory 90 140 450 ns

fonL 90 140 450 ns
fromRtoQ tw. (G =10pFatd5y 0.6 085 |13 us
fromStoQ,At0Q, BtoQ,, £y, (2POveground 100 (240|500  |ns
CtoQ, DtoQ, fonL 90 140 450 ns
Transition times |
atCLK tr 1 V/us
atQ i C.=10pF 70 150 290 ns

te 5 20 60 ns
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FZJ 161

FZJ 165
Electrical characteristics, 15 Vrange
Temperaturerange 1andb
Test conditions Lower |Typ. Upper |Unit
limit B limitA
Supply voitage Vs 135 15 17 \%
H-inputvoltage Vin Ve = Vs 75 \
L-inputvoltage Vi Vs = Vggand Vsu 45 \Y
H-outputvoltage Vau | Vs = Vg, —low = 0.1mA, 12 14.3 \%
Vi =45V
L-outputvoltage Vau Vs = Vg, Io. = 18mA 1 1.7 \
DC noise margin :
H-signal Vim 45 8 \Y,
L-signal Vim 2.8 5 \
H-input current, eachinput Im Vi = Viua, Vs = Vsa 1 nA
L-input current, eachinput =1 Vs = Ver, Vi =17V 1.8 mA
L-inputcurrentat$S I V= Ver, V=17V 7.2 mA
Shortcircuit output current,
each output I Vs = Vou, V= Vo =0V 9 15 25 mA
Supply current Is V= Veu, V=0V 26 42 mA
Delaytimes, Vs = 15V, Fo = 1, Tamp = 25°C
Propagation delay |
fromCLKtoQ Toin ns
[ ' ns

fromRtoQ tont acgng‘:FathV s
fromStoQ,AtoQ, BtoQy  fw egroun ns
CtoQ¢,DtoQp tonL ns
Transitiontimes |
atCLK tr 1 V/us
atQ trw C.=10pF ns

. e ns
Logic data
H-outputload factor
each output Fan 100
L-outputload factor
each output FaL 10
Inputload factor
atS, F 4
remaininginputs F 1
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FZJ161
FZJ 165

Voo NyCLK R Q@ D @ ¢
1

16 15 1% 13 12 11 9
1 [ Aarars Pin configuration
’ ‘ ‘ ‘ | I top view
0 A,B,C,D = Inputs
CLK = Clockinput
’ ‘ ’ { ’ Q = Outputs
S s S g S 1 o s R = Resetinput
12 3 4 5 6 7 8 S = Setinput
S SI Ny O A Qg B 0 Sl = Seriesinput

Block diagram B
RN

A
Set input S © - T

Series input SI -

N input for L -
series inpuf S I ] |

Reset input R ok-—D l —{

Clock CLK o—— M l
N input for N o——‘j
clock
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FZJ 161
FZJ165

Setand reset conditions

Setand resetinputs operate independently of the clock input CLK. To store the parallel infor-
mation properly, R must return to H-level before S is switched to L-level.

Inputs Outputs Function
S R A B cC D Qa Qs Q¢ Qp

L L X X X X L L L L reset

H L H L H H H L H H set

L H X X X X shift

H H H H L L L L X X undefined
X = LorHsignal

Pulse diagram for set operation

i f Vi
ety
I Viy
Input S ( _____ _‘I___4 ———— 4.5V
| | | Vi
e g ety —»

Inputs A,B,Cor D ; _4_\%_*47 * — — L5V
Vi
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FZJ161
FZJ 165

Pulse diagram

Code otk | MMM LML
|

o |
Sef input —‘H_L

! |
)

Resetinput R ™| |

|
|
|
|
|
|
|
Series :

-1
mput T - 1 1L
| i |
A | | |
| | ]
[ [
Parallel |B i ‘ :
set inputs c I |
| [ |
| | |
D ! l—_l |
[ !
I |
1

?(GA_— i [ [1

Data, |4 B M1
outputs ‘\
S I N | 1

|
I
I
! |
\
|
|
\
|

M

|
T — _ .
i i — Shift operation wi= Shift operation

Reset [
Set,no falling clock Serial input
transition may occur operation

during this period
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Timing Circuit with N-Input FZK101
FZK105

Type | Ordering code
FZK 101 Q67000-K6
FZK 105 Q67000-K7

The timing circuits FZK 101 and FZK 105 have the following electrical functions and charac-
teristics:

1. Monostable flipflop: L, J, and M connected.

. Pulse delay: Land Kconnected.

. Pulse reduction: J and M connected.

. Delay switch: L-K and M-Os connected.

. The pulse delay is retriggerable if the pulse interval fulfills the condition £, > #.

. An electrolytic capacitor can be used as the timing component G;.

N oo o AW N

. After connection of the supply voltage Vs, Qis at L level if R was at L level during switching
on.

8. No voltages or currents may be connected to the function inputs J, K, L, M. The necessary
connections between these inputs for selection of the function must be kept as short as
possible (max.5mm).

9. If inputs C and D are used as inputs, then input A or B must be supplied with L level.

10. An additional capacitor is connected between N inputand ground.

Electrical characteristics, 12V range
Temperaturerange 1 andb

Test conditions Lower |Typ. Upper |Unit
limit B limit A
Supply voltage Vs 11.4 12 135 \%
H-inputvoltage Viu Vo= Ve 75 \%
L-inputvoltage Vi Vs = Vggand Vsa 45 \Y
H-outputvoltage Vau Vs = Vggand Vs, 10 11.3 V
Vi =45V,
—Ion = 0.1TmA
L-outputvoltage Vau Vo= Ve, V=175V 1 1.7 \Y)
I =15mA
DC noise margin
H-signal Vim 25 5 V
L-signal Vim 2.8 5 \%
H-input current, eachinput Ly Vs = Via, Vi= Viya 1 uA
L-input current, each input ~I Vo= Vea, V=17V 0.8 1.5 mA
Shortcircuitoutputcurrent  —Iy Vs = Vsa 9 15 25 mA
L-supply current I, 13 19 mA
H-supply current Isy 12 19 mA
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FZK101

FZK 105

Electrical characteristics, 15 Vrange
Temperaturerange 1 and 5

Testconditions Lower |Typ. Upper |Unit

limit B limit A

Supply voltage Vs 135 15 17 \
H-inputvoltage Vin Vo= Vg 75 \%
L-inputvoltage ViL Vs = Vggand Vi, 4.5 \Y
H-outputvoltage Van Vs = Vsgand Vg,, 12 14.3 \%

Vi=45V,

~ly=0.1mA
L-outputvoltage Vau Vs = Ve, Vip=175V, 1.1 1.7 \%

Io. =18mA
DC noise margin
H-signal Vi 45 8 V
L-signal Vi 2.8 5 \%
H-input current, each input Ly Vs = Vo, Vi= Vja 1 HA
L-input current, each input I, Vo= Voa, V=17V 1 1.8 mA
Short circuit output current -Ia Vs = Vga 9 15 25 mA
H-supply current Isy 14 22 mA
L-supply current Is, 15 23 mA
Delaytimes, Vs =12V, Fq = 1, Tamp = 25°C
Input pulse width Ly 0.5 us
Reset pulse width ton 0.5 us
SetuptimeatA, B ts 0 us
SetuptimeatC,D ts 0.5 S
Recoverytime t, (G+ C) x10° s/F
Min. output pulse width t, 400 ns
Output pulse width t, Vs =114V, R = 05MQ, 650 700 780 us

C =2nF
Propagation delay
fromA,B,C,DtoQ toun 220 270 740 ns

to. ],CE: 10pFatd5y 10 [180  [450  |ns
fromRtoQ t,  JADOVEgroun 150 [300  [550  |ns
Transition times I
atA, B frn 0.1 V/us
atC,D e l 1 V/us
atQ tun C. =10pF 50 100 200 ns
traL l 30 80 150 ns
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FZK101

FZK105
Timing components
Test conditions Lower |Typ. Upper |Unit
limitB limitA
Resistance R, 5 500 kQ
Recommended resistance
range for high accuracy R 40 200 kQ
Capacitance C, Nom.voltage > 10V No limitation
Capacitance Cy 0 500 pF
Internal capacitance
betweenHand Og Co 10 pF
Logic data
H-output load factor Fou 100
L-outputload factor Far 10
Inputload factor
eachinput F 1
Logic function Q = (AAB)V(CAD),seepulsediagram
Truth table
Inputs Output
A B C D
L X H H L
X L H H L
H H X X L Notes
X X L X L .
X X X L |L X = LorHsignal
T H H H | . = Hpulsewith adjustable width
H I H H n I = L-Htransition
L X 1 H | 1 = H-Ltransition
L X H 1 |n Output Qrefers to operation as monostable
X L 1 H | multivibrator. It applies accordingly to the
X L H 1| remaining operating modes.
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FZK101
FZK105

% G N D C B A
% 15 W B 12 m 1 9
A rCArAaAararararair,

Pin configuration
top view

A,B,C,D = Inputs
J, K, L, M = Functioninputs

Q = Output
R = Reset
G H
R, G
|—>05
Input R ——\b H' pulse diagrams for:
.
i — L Resetwith R (appliesto
Output  Q : —H every operating mode)
—foy lN ‘ L
— f' - -
—_————— — H Monostable multivibrator
Inputs v
Aand B ,,ﬁ‘ ,,,,, #, >500ns - .*,\; ] (L, J, and M connected)
or
H th=07-R-(C+ C
Cand D *_ _F ¢ G )
—_— — L
Output @ foy . Foric - B
o S R _
\ ~ L
fye— Bt
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FZK101
FZK105

fo
et —
Inputs \
Aand B a =ty K_
or [
CandD % {
Output Q t £
4>1 th\ ty 7 t
_’,fTLH fTHL
Inputs e -
Aand B 1= >500ns ‘;
or —
CandD
i —
Output Q ﬁfpmi‘ f /[ll K
‘JGLH L
Inputs /A ‘ -
Aand B / 1

or

Cand D N

Oufput Q A o
: A: a1

+fPHL<——

¢
Inputs — ——_Jt
Aand B 1

or
Cand D

Output Q foin
- faz

—

r

rr—

T

Pulse diagrams for:

Pulse delay
(Land K connected)

ty=07-R-(C+ C)

Delay switch
(L-K and M-0Os
connected)

ResettoQ = Lby means
of R = Lonly

t,=07-R-(G+C)

Pulse reduction
(Jand M connected)
a)t>07-R-(G+C)

tr=07-R- (G + C)

b)4 =07 -R-(G+C)

foy =1
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FZK101
FZK105

Ny

Schematic
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BCD Decimal Decoder DriverforIndicator Tubes FZL101
FZL105

Type | Ordering code
FZL101 Q67000-L68
FZL 105 Q67000-L69

The FZL 101 and FZL 105 decode binary coded decimal numbers. Direct control of indicator
tubes is possible by means of output transistors with high breakdown voltages. The FZJ 141A
is the corresponding decimal counter. The following connections have to be made from the
Q-outputs of the FZJ 141A to the inputs of the FZL 101A: Qato A, Qgto B, Qcto C,and Qp to D.
Binary inputinformation of the decimal numbers 10to 15 is suppressed.

In addition the following maximum ratings apply:

Lower \Upper ’Unit

limitB  |limitA
Outputvoltage (output transistor blocked) Va 0 65 \%
Output current (output transistor blocked),
eachoutput I 0 2 mA
Output current (output transistor conducting),
eachoutput I 0 20 mA
Electrical characteristics, 12V range
Temperaturerange 1andb
Test conditions Lower |Typ. Upper |Unit
limitB limit A

Supplyvoltage Vs 14 12 13.6 \%
H-inputvoltage Viu Vo= Vs 8 \%
L-inputvoltage ViL Vs = Vggand Vsa 5 \Y
L-outputvoltage Vau Vs = Vig, lop = 9IMA 25 \"
DC noise margin
H-signal Vim 2 45 Y,
L-signal Vim 33 5.5 Y
Outputcurrent, eachoutput Iy Vs = Vi, Vo =65V 100 LA

I Vs = Vea, Vo =60V 5 uA
H-inputcurrent, eachinput In Vo=V = Vi 1 uA
L-input current, each input I Vo= Von, V=0V 0.8 1.5 mA
Supply current I l Vs = Visa 17 25 mA

InputA,C,D: V=0V

Power consumption P IInputB: Vi= Vs 205 340 mW
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FZL 101
FZL105

Delay times, Vs = 12V, Tymp = 25°C

Testconditions Lower |Typ. Upper |Unit
limitB ’IimitA }
Propagation delay l
fromBtodec2 torn 1VSC =12V 30 70 210 ns
t. SR =1kQ 60 150 280 ns
fromBtodecO ton 60 150 280 ns
ton, }q =10pF 30 70 210 ns
Electrical characteristics, 15V range
Temperaturerange 1andb
Supplyvoltage Vs 135 15 17 \Y)
H-input voltage Viu Vo= Vs 8 \%
L-inputvoltage ViL Vs = Vggand Via 5 \%
L-outputvoltage Vau Vs = Vi, foo = 9IMA 25 \
DC noise margin
H-signal Vi 4 75 \%
L-signal Vim 3.3 5.5 \%
H-output current,each output Iy Vs = Vga, Vo =65V 100 uA
I Vs = Vga, Vo =60V 5 LA
H-input current, each input Iy Vo=V = Vs 1 wA
L-inputcurrent, eachinput -1 Vs = Vea, V=0V 1 1.8 mA
Supply current Is le = Vea 18 27 mA
InputA,C,D: V=0V
Power consumption P [InputB: Vi= Vgp 270 460 mwW
Delaytimes, Vs = 15V, Tymp = 26°C
Propagation delay
fromBtodec2 toun lec — 192V 90 ns
tonL R.=1KQ 160 ns
fromBtodecO torn C —10pF 160 ns
toe t p 90 ns
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FZL101

FZL105
Ve Truth table
% 15 1 13 122 N 0 9
—1 1 | — BCDinputs | Decimal outputs
L L 1 DCBA|O1 234656789
5 AB D LLLL|LHHHHHHEHEGEHH
0123456789 LLLH|HLHHHHHHEHH
= LLHL|HHLHHHHHHEH
P i S S [ B B LLHHI/HHHLHHHUHHH
12 3 4 5 6 7 8 LHLL|/HHHHLHHHHH
> LHLH|HHHHHLHHHH
Pin configuration LHHL|HHHHHHLHMHH
top view LHHH|HHHHHHHLHH
HL L L HHHHHHHHLH
HLLH|HHHHHHHMHUHL
HLHL HHHHHHHHHH
HLHH|[HHHHHHHUHMHH
HHLL HHHHHHHHHH
HHLH|HHHHHHHHHH
HHHL HHHHHHHHHH
HHHH|/HHHHHHHHMHH
Application with indicator tube
Vs
RL
: M 1180
9 9 o 9 o o o o or equivalent
* r
' | ! | Notes:
i | | Recommended supply voltage for the indica-
012 3 L 5 6 7T B 9 | . tortube Vs =200V
Decoder If the input combinations 10 to 15 do not exist,
A D’ then Vs is determined by the type of tube used.

B C
a, 0, a

Decimal counter

)

Counter input

Resistance R depends on the lighting voltage
V; and the lighting current [z of the indicator
tube according to the following equation:

FZJ) 11 A Ve-Vs

L= Q
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FZL101
FZL105

Block diagram

E
jj{lﬁ
56
#Qﬂ
@
!

—

[
[
:
R

P
D HIrT
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BCD 7-Segment Decoder Driver FZL111
incl. Open Collector Output with 16.5V/20 mA

Type i Ordering code
FZL111 | Q67000-L156

The FZL 111 accepts binary coded 4-bit words, decodes them, depending on the conditional
inputs (A, B, C, D, BI, RBI, LT) and drives the segments of a 7-segment display via the outputs
a,b,c,def,g.

An Lsignal atthe ripple blanking input RBl suppresses the decimal zero signal. In case of mul-
tidigit figures, the ripple blanking output RBQ (connected internally to input Bl) provides au-
tomatic zero suppression over several decades. A signal at the blanking input Bl blocks all
outputs. A signal connected to the lamp test input LT permits checking of the display tubes
(by lighting all segments). In addition to the maximum ratings specified in the introduction,
the following apply:

Maximum ratings

Test conditions Lower |[Typ. Upper [Unit
limit B limitA
Output voltage for l
outputsatog Vo Ta blocked 0 16.5 \%
Output current I [ 0 25 pA
Qutput current for
outputsatog Ioy To conducting 0 20 mA
outputsatog In. 0 40 mA
Pulsed operation 1:1

Electrical characteristics, 12V range
Temperaturerange 1
Supplyvoltage Vs 1.4 12 13.5 \
H-inputvoltage Viu Vs = Ve 7.5 v
L-inputvoltage Vi Vs = Vggand Vsu 45 \%
L-output voltage for
outputsatog Va I, =20mA 04 0.7 V

Vau Ly =40mA*) Vs = Vg 0.7 1 Vv
output BI/RBQ Vau Ioo=75mA 1.7 \Y
Output voltage for
outputsatog Vo Vs = Vg, [o = 25pA 16.5 \%
H-outputvoltage at BI/RBQ Van Vi = Vsa,—low =0.1mA 10 1.3 \Y)
DC noise margin
H-signal Vim 25 5 \"
L-signal Vim 2.8 5 \%
H-input current
atA,B,C,D,RBI Iy 10 nA
atBI/RBQ I Vs = Vea, Vi= Via 20 pA
atLT I 30 pA

*) Duty cycle 1:1
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FZL111

L-input current
atA,B,C,D,RBI
atBI/RBQ
atLT

Supply current

Electrical characteristics, 15V range

Temperature range 1

Supplyvoltage
H-input voltage
L-inputvoltage
L-output voltage for
outputsatog

output BI/RBQ
Outputvoltage for
outputsatog
H-outputvoltage at BI/RBQ
DC noise margin
H-signal

L-signal

H-input current
atA,B,C,D,RBI
atBI/RBQ

atLT

L-input current
atA,B,C,D,RBI
atBI/RBQ

atLT

Supply current

*) Duty cycle 1:1
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Testconditions Lower |Typ. Upper |Unit
limit B limit A

I
= 1 2.1 mA
—Ly Vs = Veu, V=17V 2 4.2 mA
=l 3 6.3 mA
Is l Vs = Vsa, outputsopen 40 mA
Vs 13.5 15 16.5 \"
Vin Vs = Vs 75 \Y
N Vs = Vggand Viu 4.5 \
Vo I, =20mA 0.4 0.7 \Y
Voo Ly =40mA*) | Vs = Vg 0.7 1 Y,
Vau I =9mA 1.7 Y,
Vo Vs = Vgp, lo = 251A 16.5 \%
Vau Vo = Vea,—Loy = 0.1 mA 12 14.3 Vv
Vi 45 8 \Y,
Vim 2.8 5 Vv
Ji ] 10 uA
Im [Vs = Ven, = Viua 20 LA
Iy 30 A

| &
-1y l 1.2 2.6 mA
—I Vs = Vea, Vi =17V 24 5.2 mA
~h l 3.6 7.8 mA
Is | Vs = Via, outputsopen 44 mA



FZL111

Segment identification

Output patterns
a — ———— — =
— T o O
f l b LI O I
_ 9 0 1 2 3 4 5 67
eh ¢ o O
- (O
§ 9 10 N 12 1315
Truth table
Function LT |RBI |D C B A BI/RBQ a b c d e f g
07) H H L L L L H L L L L L L H
1 H X L L L H H H H H H L L 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 H L H H L
12 H X H H L L H H L L H H L L
13 H X H H L H H L H L 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
BI2) 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 = HorLsignal.

1) If 0-indication s desired, RBI must be supplied withan H-signal.

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

3) If an L-signal is supplied to RBI, H-signal results at all outputs and an L-signal at RBQ provided L-signalis applied to the in-
putsA, B, C, D (zero condition).

4) An L-signal at LT switches all outputs to L only if BI/RBQ is supplied with an H-signal regardless of the input condition at
A,B,C,D,andRBI.
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FZL111

Pin configuration

—1
top view
j H
el
T2 3 4 5 6 7 8
B C LT BI/RBQ RBI A0
Block diagram
@
{ |
A }; @
ED‘ i
t
1. b|
Dy |
] !
Inputs :D | !
Co—f 1
S ;
i —
.,:l} ‘ Outputs
]
D
i DB -
Blanking input
or ripple  BI/RBQ o—
blanking output ~ e
-
i
Lamp test ] f
input LTo
Ripple
blanking input KBl o= —
Pl
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Short-Circuit Proof Power Drivers FZL121...
FZL145S

The integrated circuits FZL 121/125, S, FZL 131/135, S, and FZL 141/145, S are short-circuit
proof power drivers for the following operating modes:

FZL 121/125: Driver with open collector output and 3 inputs for 20 V
FZL 131/135: Driver with open emitter output and 4 inputs for 20 V

FZL 141/145: Driver for power transistors for20V

FZL121S/125 S: Driver with open collector output and 3 inputs for 30V
FZL 131 S/135 S: Driver with open emitter output and 4inputs for 30 V
FUL 141 S/145S: Driver for power transistors for 30 V

Inthe case of ashortcircuit, the load currentis switched off and the circuit checks periodically
with the aid of a built-in clock generator whether the short circuit is still present. The clock
generator requires an external capacitor Cr between pin Cand ground. Up to 8 clock terminals
CLKofthetypes FZL121/125,S,FZL131/135, S, and FZL141/145, S, can be connected in paral-
lel, with only one capacitance on one integrated circuit. The C terminals of the remaining ICs
must be connected to the supply voltage Vs.

In order to avoid oscillation in the case of a short circuit, a capacitive connection is necessary
(Cn1and Cna for FZL121/125, S, FZL 131/135, S, and C for FZL 141/145, S). The typical values
for Cn1and Cngz are suitable for line lengths / < 50 m. The values for Cn1, Cn2and Calso deter-
mine the value of the load capacitance C.. For resistive loading AL, the range is restricted as
shown in figure 1. In the prohibited region of this figure, the short-circuit protection does not
react and there is a danger that the integrated circuits will be destroyed. In the case of a short
circuit, transition through this region must be executed in approximately 50 ms.

I ! . 1
Short | Prohibited 5 R Operating range |
circuit] region L] \%\(7 ,\3\(.’ !
Y E & o :
30 y
Tk 77
T 26 /
22 : A FZLi1S
FZL131S
18
T 3 FzL 121
C o . FZL 131
i without cooling ‘
10 T T T T T T T T T T T T T T T T T T T T
0 20 LO 60 80 100 120 L0 160 180 200 220 Q
4’/?
L
Figure 1

If the FZL circuits are driven by normalized LSL outputs, the output load factoris Fou max =4-
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FZL121...
FZL145S

All functional inputs have Schmitt trigger characteristics. The circuits offer protection
against short circuit and wire breakage, as the input currents must be positive, i.e. the circuits
can be turned on only by an active H signal. This means that an open-circuit or short-circuit in-
put correspondsto an Lsignal. Figure 2 shows the input circuit.

Overvoltage protection at the inputs:

With a series resistance of at least 4.7 kQ connected to the input, the ICs are protected against
interference voltages up to 150 V/50 us with a duty cycle of 1%. The cooling fins of types FZL
121/125 S and FZL 131/135 S may be connected to ground Os. The thermal resistance of the
heat sink used must have the following values:

Rihn = 50°C/W at Io.= 175/200 mA, Tamp = 85°C
RthH = 30°C/W at Io = 400 mA, tamp = 70°C
Ritht = 15°C/W at Io = 400 mA, Tamp = 85°C

Input
current 15V
sink

Figure 2
Input circuit
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FZL121
FZL125

Short-Circuit Proof Power Stage with Open Collector

Type ] Ordering code
FZL121 Q67000-L168
FZL125 Q67000-L174

The FZL 121 and FZL 125 are power stages for output currents up to 400 mA or nominal lamp
currents up to 150 mA. The FZL 121 and FZL 125 have 3 NOR-gated inputs with Schmitt trigger
characteristic. The load is connected between output Q and supply voltage Vs.

Electrical characteristics
Temperaturerange 1andb

Test conditions Lower |Typ. Upper |Unit
limit B limit A

Supplyvoltage Vs 11.4 15 20 \)
H-inputvoltage H Vs = Viato Vg 8 \
L-inputvoltage ViL Vs = Viato Vs 6 v
Hysteresis Vi Vs = Viato Vg 04 \
L-outputvoltage Voo Vi= Vs, Io.=04A 1.5 2.2 \)
Input current I 0<Vi<Vs 250 HA
Outputcurrent?) Io, Teese <100°C 400 mA

Ia Tamp<70°C 250 mA

Io, Tomy<85°C 200 mA
forlamps Ia. 150 mA
Short-circuit outputcurrent I R =0to15Q, Vs =20V 04 0.8 1.3 A
Supply current Is Iy =0, Cc=33nF 8 12 mA
CapacitanceatC Ce 20 33 40 nF
Pulse interval ratio P/P 1:80 1:60 1:50
CapacitanceatN Cwi 50 500 2500 pF

C2 0.5 1.8 10 nF
Load capacitance without
operating short-circuit
protection C Cytyp. 39 50 nF

") Inductive loads must be provided with a quench diode.
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Short-Circuit Proof Power Stage with Open Collector FZL121S
FZL125S

Type | Ordering code
FZL121S Q67000-L168-S1
FZL125S Q67000-L174-S1

The FZL 121 S and FZL 125 S are power stages for output currents up to 400 mA or nominal
lamp currents up to 130 mA. The FZL 121 S and FZL 125 S have 3 NOR-gated inputs with
Schmitt trigger characteristic. The load is connected between output Q and supply voltage
Vs.

Electrical characteristics
Temperaturerange 1 and 5

Testconditions Lower |Typ. Upper |Unit
limitB limitA

Supply voltage Vs 1.4 15 30 \
H-inputvoltage Vin Vs = Vsato Vi 8 \
L-inputvoltage Vi, Vs = Vsato Vg 6 V
Hysteresis Wy Vs = Vsato Vi, 0.4 \)
L-outputvoltage Voo Vi= Vs, Ih =04A 1.5 22 Vv
Input current 1 0<Vi<Vg 250 HA
Outputcurrent’) I, Tease <100°C 400 mA

I Tomb <70°C 250 mA

I, Tomy <88°C 200 mA
forlamps Ia. 150 mA
Short-circuitoutputcurrent AR =0t022Q, Vs =30V 04 0.8 1.3 A
Supply current Is Io, =0, C.=33nF 8 12 mA
CapacitanceatC Ce 20 33 40 nF
Pulseintervalratio P/P 1:80 1:60 1:50
CapacitanceatN Cu 50 500 2500 pF

Cy 05 1.8 10 nF
Load capacitance without
operating short-circuit
protection C. Cutyp. 39 50 nF

') Inductive loads mustbe provided with a quench diode.

138



Vs CLK N Q
%6 15 W% 13 Mmn 10 9
o 0 s s I — O — Pin configuration
| ’ top view
: |
CLK
| | c
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Logic diagram for short-circuit operation

Cua C
N N1 Ve
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Iy o1

Current
sensor

—

|
|
|
|
|
lOSTRL
|
|
|
i

Clock
generat

I,, 1, I; = Inputs

= Clock output
= Terminalfor clock capacitance

FZL121
FZL121S
FZL125
FZL125S
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Short-Circuit Proof Power Stage with Open Emitter FZL131
FZL135

Type I Ordering code

FZL131 Q67000-L169

FZL 135 Q67000-L175

The FZL 131 and FZL 135 are power stages for output currents up to 400 mA, or for nominal
lamp currents up to 150 mA. The FZL 131 and FZL 135 have 4 OR-gated inputs with Schmitt
trigger characteristic. The load is connected between output Q and ground Os.

Electrical characteristics
Temperaturerange 1 and 5

Test conditions Lower |Typ. Upper |Unit
) limitB limit A

Supplyvoltage Vs 1.4 15 20 Vv
H-inputvoltage Viu Vs = Vsato Vg 8 v
L-inputvoltage Vi Vs = Vsato Vg 6 \%
Hysteresis Wy Vs = Vsato Vg 04 \Y)
H-outputvoltage Vau —Iy=04A Vs-27 |Vs-2 \)
Input current L 0< Vi< Vs 250 uA
Output current’) —~Ion Tiase <100°C 400 mA

—Ion Tamy <70°C 200 mA

~Iow Tomy <85°C 175 mA
forlamps —Ioy 150 mA
Short-circuitoutputcurrent -1, R =0to15Q, Vs =20V 04 0.8 1.3 A
Supply current Is Iow=0,C; =33nF 7 1 mA
CapacitanceatC Ce 20 33 40 nF
Pulse interval ratio P/P 1:80 1:60 1:50
CapacitanceatN Cyy 50 500 2500 pF

Cyz 0.5 1.8 10 nF
Load capacitance without
operating short-circuit
protection C. Cytyp. 39 50 nF

') Inductive loads must be provided with a quench diode.
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FZL131S
FZL135S

Short-Circuit Proof Power Stage with Open Emitter

Type | Ordering code
FZL131S Q67000-L169-S1
FZL135S Q67000-L175-S1

The FZL 131 S and FZL 135 S are power stages for output currents up to 400 mA or nominal
lamp currents up to 130 mA. The FZL 131 S and FZL 135 S have 4 OR-gated inputs with Schmitt
trigger characteristic. The load is connected between output Q and ground Os.

Electrical characteristics
Temperaturerange 1andb

Test conditions Lower |Typ. Upper |Unit
limit B limit A

Supplyvoltage Vs 1.4 15 30 Y
H-inputvoltage Vin Vs = Vsato Ve 8 \)
L-inputvoltage ViL Vs = Vsato Vig 6 \%
Hysteresis Vi Vs = Viato Vg 0.4 \
H-outputvoltage Van -Ihb=04A V=27 | V-2 \
Inputcurrent 1 0<V, < Vg 250 A
Outputcurrent’) —Ian Tease < 100°C 400 mA

=T Tams <70°C 200 mA

Iy Tamp <85°C 175 mA
forlamps ~Ian 130 mA
Short-circuitoutputcurrent -l R =0t022Q, Vs =30V 04 0.8 1.3 A
Supply current Is Iow =0, Cc =33nF 7 1 mA
CapacitanceatC Ce 20 33 40 nF
Pulseintervalratio P/P 1:80 1:60 1:50
CapacitanceatN Cyi 50 500 2500 pF

Cyy 0.5 1.8 10 nF
Load capacitance without
operating short-circuit
protection C Cytyp. 39 50 nF

1) Inductive loads must be provided with a quench diode.
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% a N CLK €
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(A ———rr— Pin configuration
' 1 ‘ top view
0 I, 1, 15,1, = Inputs
Q = Output
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L T T I T ————— 7T 70U 7 C = Terminalfor clock capacitance
1 2 3 4 6 17 8
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|
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Logic diagram for normal operation (no short circuit)
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FZL141
FZL145

Short-Circuit Proof Power Driver for Transistor Stages

Type | Ordering code
FZL141 Q67000-L170
FZL145 Q67000-L176

The FZL 141 and FZL 145 are drivers for transistor power stages with high output currents. The
controlled power stage ist short-circuit protected. The FZL 141 and FZL 145 have an input with
Schmitt trigger characteristic.

Electrical characteristics
Temperaturerange 1andb

Test conditions Lower |Typ. Upper |[Unit
limit B limitA
Supplyvoltage Vs 1.4 15 20 Y
H-inputvoltage Vin Vs = Vsato Vig 8 \%
L-inputvoltage ViL Vs = Vgato Vep 6 \Y
Hysteresis Wy Vs = Viato Vg 04 \"
Voitage atbase T, 7% EmA<<25mA Vs—2 Vs-22 |Vs-24 |V
Turn-off voltage
foroverioad Viv V.—-07 |Vs-08 [V;-09 IV
Input current
lowerlimitat20°C I 0<Vi<Vs 250 wA
CurrentatX Iy 25 mA
Output currentatQ Iy 25 mA
Supply current Is Vi= Vg, I =25mA, 6 10 mA
. = 33nF

CapacitanceatC Ce 20 33 40 nF
Pulse intervalratio FP/P 1:80 1:60 1:50
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FZL141

FZL145
Electrical characteristics of the recommended circuit
Recommended power transistors: one stage: Ty = BD 136-10
twostages: Ty = BSV 15-10, T, = 2N 3055
one Darlington stage: T3 = BD 676
Testconditions Lower |Typ. Upper |Unit
limitB limitA
Outputvoltage Vo withBD 136, I,, = 0.5A Vs-1.8 | Vs-1 \
Vas withBSV 15and Vs-32 |Vs-2 \
2N 30550rBD 676,
I, =3A
Output current Ioy withBD 136, A = 1.3Q 0.5 A
forlamps Pas 1 w
Output current Iy, with BSV 15and 3 A
2N 30550rBD 676,
R.=0.220Q
forlamps Pas 8.5 w
Resistance Ry Vo1 V/A
Tomax
Viy
R, V/A
¢ Lo+ Iy, /
Ry 47 Q
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Short-Circuit Proof Power Driver for Transistor Stages FZL141S
FZL145S

Type l Ordering code
FZL141S Q67000-L170-S1
FZL145S Q67000-L176-S1

The FZL 141 S and FZL 145 S are drivers for transistor power stages with high output currents.
The controlled power stage is short-circuit protected. The FZL 141 S andFZL 145 S have anin-
putwith Schmitt trigger characteristic.

Electrical characteristics
Temperaturerange 1and 5

Testconditions Lower |Typ. Upper |Unit
limitB limit A
Supply voltage Vs 1.4 15 30 \%
H-inputvoltage Viu Vs = Viato Vg 8 \%
L-inputvoltage Vie Vg = Vsato Vg 6 V
Hysteresis Vi Vs = Viato Vg 04 \
Voltageatbase T, Vi EmA < Iy <25mA Vs-2 Vs-22 |Vs-24 |V
Turn-offvoltage
foroverload Vi Vs-07 |Vs-08 |Vs-09 |V
Inputcurrentat [ I I<Vi<Vs 250 nA
CurrentatX =Ix 25 mA
OutputcurrentatQ Ia 25 mA
Supply current Is Vi= Vs, Ih =25mA, 6 10 mA
Cc =33nF

CapacitanceatC Cec 20 33 40 nF
Pulseintervalratio FP/P 1:80 1:60 1:50
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FZL141S

FZL145S
Electrical characteristics of the recommended circuit
Recommended power transistors: one stage: Ty = BD 136-10
twostages: T1 = BSV 15-10, T, = 2N 3055
one Darlington stage: T3 = BD 676
Testconditions Lower |[Typ. Upper |Unit
limitB limit A
Outputvoltage Vai withBD 136, I; = 0.5A Ve—-2.0 | Ve-1 \%
Vaz withBSV 15and 2 N 3055 or Vs-4.0 | V-2 \Y
BD676, I, = 3A
Outputcurrent Io, withBD 136, R: = 1.3Q 0.5 A
forlamps Pas 1 w
Outputcurrent I, withBSV 16and 2 N 3055 or 3 A
BD676, R. = 0.22Q
forlamps Po, 8.5 w
Resistors Ry Voo V/A
Tomax
Vi
R, —
¢ ]01 + [OZ V/A
Ry 47 Q
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FZL141

FZL141S
FZL145
FZL145S
Vo X QW
8 17 6 5
T ——_— Pin configuration
top view
1 = Input
| Q = Output
CLK = Clockoutput
Cc — Terminal for clock capacitance
] |71 '—3—' L_A»J X, W = Inputs for short-circuit protection
CLK C I 0

_______________ -
r o Vg
{ |
i |
' }

! |
‘ [
| Y
I i
| N
! I
' R

lo | : v
| | Q
| Q' |
! I
! |
| \ |
| S| R |
| |
Il ctock |
| |generat. |
| |
AN RN S|

CLK $C
=
-

Logic diagram for normal operation (no short circuit)

Ik—@—qa
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FZL141
FZL141S
FZL 145
FZL145S

Typical applications

The load conditions at Q, Q, and Qaare determined by the maximum power dissipation of the
power transistors. In particular, the pulsed power dissipation during short-circuit operation
has to be observed.

Operation of a power stage V.

Delayed response of short-circuit protection

The short-circuit protection can be delayed by
anRCnetwork connected to W and Vs, inorder
to avoid response when large load capacitors
C_ are used. The maximum permissible resist-
ance R = 1 kQ. The maximum permissible
power dissipation of the driven transistor de-
termines the value of capacitor C.
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Two Power Suppliesfor12Vto 17V FZY 101
FZY 105

Type | Ordering code
FzY 101 Q67000-Y361
FZY 105 Q67000-Y362

The ICs FZY 101 and FZY 105 contain two constant voltage sources. Voltage source 1 can be
settoanoutputvoltageof12V,13V, 14V, 15V, or17V. The permissible load currentis 120 mA,
but this range can be extended with the aid of a.power transistor. The collector of the power
transistor is connected to Vg1, the base to V4, and the emitterto X, Y, or Z;, depending on the
required output voltage. The output voltage is then taken from the emitter.

Voltage source 2 can be set to an outputvoltage of 12V or 17V, with load currents up to 26 mA.
It can be extended for higher currents only inthe 12V range.

Both voltage sources can be set to different output voltage values in therange 12V to Vs 2V
by connection of externatl parallel resistors. In order to avoid self-oscillation caused, for ex-
ample, by long leads, a capacitor with a value of 0.1 to 1 uF should be connected between Vs
and Os.

The heat must be dissipated by the cooling fins (pins 4/6, 12/13). These cooling fins may be
connected to ground.

Both voltage sources are connected only to ground pin Os and can thus be operated inde-
pendently with different output.voltages ( Vs1, Vs2).

Maximum ratings

Upper |Unit
limitA

Power dissipation Piot 0.7 w

Junctiontemperature T 125 °C

Thermalresistance Rinjcase |20 °C/W

Electrical characteristics

Temperaturerange 1 and 5
Test conditions Lower |Typ. Upper |Unit

limitB limit A

1stvoltage source

Supply voitage Vi 0 30 \

Supply current Is V,and X connected, I, =0 3.7 55 mA

Output voltage Vi V,and Z connected, 11.2 12 12.8 V
Ve 2 15V,-1 = 120mA

Output voltage Vi V,,Yand X, Z,connected, 13 \)
Vsi 2 16V,-I = 120mA

Outputvoltage v Vi, XandY, Z connected, 14 Vv
Vs 2 17V,-1. £120mA

Output voltage Vi ViandY connected, 14.1 15 15.9 \
Vs = 18V,-I, £ 120mA

Output voltage Vi V,and X connected, 16 17 18 \%
Vs 220V,-1 £120mA

Load current I 120 mA
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FZY 101
FZY 105

Electrical characteristics
Temperaturerange 1and5

Testconditions Lower |Typ. Upper |Unit
limitB limit A
2nd voltage source
Supply voltage Vs, 0 30 \
Supply current Is L =0 3.7 55 mA
Outputvoltage v, V,and Z,connected 1.2 12 12.8 \Y
Vs, 2 15V, -I, = 25mA
Outputvoltage v, Ve, = 20V,-1, < 25mA 16 17 18 \
Load current I 25 mA
Voltage difference AV I, =45mA Viand X 0.5 \Y)
between V,and V, I, =15mA connected
Input voltage variation Load variation
y A mA
4 50
Ve
s, ar .|
3 T 30 Voltage source 1
2 20 e
1 10 Voltage source 2
0 —— 0 i e
0 50 100 50 200 250 300 350 ns 0 05 1 15 2 25 3 35 4 45 us
— ——f -
4y qy Ay, mv
4y, 200 I -0 A¥y 400 Vy=Vp=12V
T 100 [ 25°C T 200
“mD V o V
-200 -400
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FZY101
FZY 105

Voo Vi X Y Z

% 15 1% 13 n 10 9

il I — Pin configuration
L I ‘ I J top view

0 X,Y,Z = Terminals forvoltage adjustment

r ‘ ‘ 1 ‘1 V;, V, = Outputs

S S ) S ES—— [ R S—

1 2 3 4 6 1 8

%, V2 Z; G

Block diagram (one supply circuit)

o V., or V

ﬂ] ,

S2

w

—oV; or V,
X1

, Yn

Z,or 7,

»——\!__l:-
;I_j Tk

ViN [J
oo Og

”X,Y in circuit 1only. In circuit 2,X is connected
internally to output V;.

Ve
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Diode Matrix S 353
Type ' Ordering code
S 353 | Q67000-R109

The IC S 363 is a programmable diode matrix with 10 inputs and 16 outputs. The substrate po-

tential (O) mustbe equal or negative referred to that at the inputs.

Electrical characteristics of the single diodes, including fuse

(Tamb = 25°C)

Reverse voltage
Forwardvoltage
Reverse current’)
Capacitance between
‘inputand output
Programming current
Resistance ofthe
programmed diode path

') Reverse current aimed at the output when all diodes are present, at an input voltage V| =

Vo =95V: g <10pA.

1562

Testconditions Lower |Upper |Unit
limit limit
A

W Iy =100pA \Y
Vi Ir=1mA 5 \
Iy Va=10V 10 nA
[ Ve=10V 8 pF
I PinO = -2V, V=0V 50 mA
R MQ

10 V and an output voltage



S$363

Q=" =0
28 15
s s 1 s 1 s s s O s A o Y I s T s I | Pinconfiguration

top view

B S N S ) S S S Dy [ R
1 i

oL L L I I L I I I, I L 8 @

5

Circuit

1, ITZ I
ks
o D

L N

b P
\x\ \&M

Q;

A7

*

16

Note: Inputs mustnotbe open
Vi<W

Programming conditions
1. Pin O (substrate) must be 2V more negative than ground (corresponding inputI).

2. Apply the programming current of 45 to 50 mA, with a duration of 5 to 10 ms, to the appro-
priate output Q.

3. Normally, one pulse is sufficient for programming.
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Test Circuits forthe LSL Series FZ 100 FZ100

The testcircuits are shown for NAND gates. They apply similarly to gates with other functions.

open

Testcircuit1 Test circuit2 Test circuit3

Vs
)
|
)
i
il
/)‘fﬂ
Test circuit4 Test circuitb Test circuit6
Vs
SL ‘N ?y;]
) |
/ ) Tun
IH
/1y open V, Vo
Test circuit? Testcircuit8
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FZ100

iy

Testcircuit9

Vs
N N
open
I open
VIH
Test circuit 11
VS
7
) Is.
N N
open
open

Testcircuit13

Test circuit10

Vs
N N
I — open
2
1 open
45V 0—4
Test circuit12
Vs
Isy
N N
_— open
open

VIL 0—4‘

Test circuit14
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FZ100

Test circuit 15 Test circuit 16

]‘
-
\/S \LF_(}”V

Testcircuit 17 Testcircuit 18
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FZ100

-Ig

|

!

1L

Each outputis tested separately

Test circuit19

open

open

TITI1T
T

I
ot ‘
VIIH e

Testcircuit 21

open

open

AALL

LT

;

TT

TTTTTIT

I
I

Testcircuit 20

open
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FZ100

Vg Each output is tested separately
—l .
&l T8 fgy—e I eachinputis tested separately
i rth oK) R Is: Vinis applied to allinputs
©—"1 table _/ 1 ’
J E? [ Vi at | Groundat
= v —
§ e Jiords CLK, S, J1, 0rJ;
‘ KqorKj CLK, R, Ky, 0orKs
L R CLK,J1,and Jp
Test circuit22 S CLK, K1, and K»
CLK J1.J2, K1, Ko, R, S
Vs o
@/ Eachinputis tested separately
= S
; Ry o ViLat 45V at 17Vat
IH 3 —
ﬁH—@— see F-4K) o J1,0rds E CLK, Jq,0rJs
table }__U L Ki,orKs | S CLK, Ky, orKs
ﬁ L_1g R JirandJ;
I ! S 5 Krand K;
| CLK J1,J2, Ky, Ko
Testcircuit23
Vs
—l
i
/ L~
VIL It See -—aK/‘
= table -1 open
J
L —
[l

Testcircuit24

Test circuit25
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FZ100

75V vy

Pulse
generator

Il

Circuit under test Load FZH 141
Input Qutput

Testcircuit 26

Pulse generator characteristic data: frin = 350 ns, truL = 120 ns, t, = 1 ps, pulse amplitude:
+10 V.

ircuit and leakage capacitances and one FZH 141 logic gate.
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FZ100

Vs
Input Output
l , l
. 9
7771
e e 13 o {F7H151
- L
- L
50 f g 10pF .
|
L
Circuit under test Load

Input 2 or15

L5V
10%_y

o
= e [+ i fpLum r‘
* \ Vau
Qutput g kv \ // ~45V
. v
aL

Testcircuit 27

Pulse generator characteristic data: tr .y = 350 ns, tryL = 240 ns, pulse amplitude: +10 V.

For the measurement from input 2 to output 7, input 4 is connected to ground; input 1 being
connected to ground for the second measurement. For measurement of input 15 to output 9,
all otherinputs remain open and tr.4 and try are measured at the non-inverting output 7.
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FZ100

75V Vs 1215V, 5V
Ve

760
Qutput

320

Pulse
generator

Circuit under test Load

Input pulse

Output pulse

for Vg =12V

Output putse
for ¥V =5V
SC

Testcircuit 28

Pulse generator characteristic data: #r .y = 350 ns, fry. = 120 ns, pulse amplitude: +10 V.

Measuring level: Input pulse 4.5V above ground, output pulse 1.5V (for Vsc = 5V)or4.5V (for

Vsc = 12V) above ground.
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FZ100

TR Vse=12/15V

Pulse
generator

Circuit under test Load

Testcircuit29

Pulse generator characteristic data: triq = 10 ns, fryL = 5 ns, pulse amplitude: +3 V.

Measuring levels: 1.5V above ground (input pulse), 4.5V above ground (output pulse).
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FZ100

input S /s
Pulse T T
generator
50 - T
s
]
o——
b ot—F
O~ = ™
0—'—_/,
Pulse
generator
50
Input R

— "pﬁ

50% e

Output @ 192,

Test circuit 30

Measuring the delay time
fromRorStoQorQ

Pulse generator characteristic data:

triL = 350 ns,

trin = 120ns,

bR = fps = 700 ns,

pulse amplitude: +10 V.

Unused inputs are to be left open.

Vs The load (CL = 10 pF) includes the
probe and added capacitances.

b5V tppr(s) and tpLHR(s) are measured ata

Vo Voltageofd.s V above ground.
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FZ100

Measuring the delay time “Clock to Q or Q"

Vs
C 1L
|
o——| o,

Pulse O—Hi | :[ro Output
generator] - ol

\ ) h‘TO Output

50 ‘K/I 1 i p

L

r— fp[ —
nput CLK 1 A o0me 909 Vin
[ o o
50% 50% L5y
10%_/ A 0% y

IL

= oy [
X 190% Vau
Output Q or @ A5V
10%
N N
J i
Tovwr
V
90% aH
Output Q or @ L5V
10% Vo
b

Test circuit 31

Pulse generator characteristic data: tri = 350 ns, fry. = 120 ns, toc = 400 ns.

Pulse amplitude: +9V, +1 V offset.
Unused inputs are to be left open.

Theload (CL = 10 pF)includes the probe and added capacitances.

tpHLT and tpL T are measured at 4.5V above ground.
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FZ100

Vs

7 10pF
pulse | CLK|FZJT4TA Gy, Qg, Q¢+ 0L
generator FZTlSM Output

b ELT 10 pF
VIH
Input CLK L5V / SV'SV
| _— | VTL

I | | e
; : iy Erwr‘ v
tutput 0uduflcs ||} fogy 190% o
a I /5y | t 4.5V
—10% U
| > l—
—»{tmr— \fPHL |

Test circuit 50
Connect unused inputsto V.
The load C, includes the probe and added capacitances.

Pulse K*E’EJE
generalo

50
iput A, B,C B
nput A, B,C
or T L5V L5V y
I I 1L
Output 0y, 06,0 | Vau
or Oy |
o

I |
—of fpy — e ey =
Testcircuit 51
Connectunused inputsto V.
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FZ100

Pulse JEf 1 AlCq Qutput
generator FZJ 751A
50 10pF

iy
L5V L5V
Input E¢ ‘ ‘ i
]‘ Vay
| L5V J L5V
Output Cq | | | qn
| I
[ |
—{ fpL | {PHL
Inputs _ . _ Output
A B C D R CLK | Co
FZJ141A ‘ Vi VW Wn Vi Vin W ’ Vau
FZJ151A Vi Vie Vi W Vin  ViL | Vaw

Test circuit52
Theload C includesthe probe and added capacitances.

Vs
10pF
—
Pulse - R IGTATG, oguipt
generator _ {07959 A

Pulse |

generator

T
L5V
Input CLK | i
L/
Input R ’ T
L5V |
' ! ! an
Output Qy It "
( l
*’I/PHLF*
Test circuit 53

Connectunused inputsto V.
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FZ100

ABCD (FLILTALD
gJPelJrire(Jtor Rl of ? o Qutput
F2J151A
CLCL ¢
Pulse 50 { 50 ;
generator

Vau
Qutput Q f

Testcircuitb4
Connectunused inputsto Vs.
The load C, includes the probe and added capacitances.
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Package Outline Drawings

FZ100

Plastic plug-in package, 8 pins, 20 A 8 DIN 41866

15max

.

T6£02 |«

-

35:034.2max

min

B

F 025t

Weightapprox.0.7g
Dimensionsinmm

0 1 [
i max 02,5

Plastic plug-in package, 14 pins, 20 A 14 DIN 41866

254 1.65max 19

14 8

== g = gy e 2 Weightapprox.1.1g
! Dimensionsinmm

e 19.2.03——~

Plastic plug-in package, 16 pins, 20 A 16 DIN 41866

|
|
-~

[[o5min

1

+03 Simax

1
.

TR g “ﬁ L=

254 165max 045+ 76712

Weightapprox.1.2g

1 2003 8 Dimensions in mm
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FZ100

Plastic plug-in package, 16 pins, for power applications, 20 A 16 DIN 41866 (TO-116)

; Weightapprox.1.1g
8 Dimensionsin mm

Plastic plug-in package, 28 pins, 20 A 28 DIN 41866
15,2402

3.5:03 51max

R

[

- Lo e 1hq3 —1]
2.54 1.5 0 13
max 045 1526

15

28
T i O i O A O e B M

T DY HHE Y Weight approx.3g
1410.4max Dimensionsinmm
|

e————— 359 o4
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Magnetically Controlled Circuits, Hall ICs

SAS221...
SAS 261

The ICs SAS 221, SAS 241, SAS 251, SAS 261 are magnetically operated contactless switches
with the following operating modes:

Supply voltage range

Function

SAS221S2
SAS 22154

SAS 241
SAS 24154

SAS 251
SAS 25154
SAS 251 S5

SAS 261
SAS 26154

10to27V
4.75t0 18V

4.75t0 18V
4.75t05.25V

4.75t027V
4.75t05.25V
4.75t0 18V

4.75t0 18V
4.75t05.25V

Switch; static antivalent outputs
with open collectors

Switch; dynamic
open collector outputs

Switch; static
open collector outputs

Switch; static
open collector output and
enableinput

AllICs are available in a four-pin flat package. SAS 241 and SAS 251 are also available uponre-
quest as film-mounted version in a micropack.

The IC SAS 231L supplies a voltage proportional to the magnetic induction. Due to its micro-
pack design, itis particularly suitable for operation in very small air gaps.

SAS231L
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Magnetically Operated Contactless Switches SAS221S2
with Antivalent Outputs SAS221S4

Type l Ordering code

SAS 221852 Q67000-S33-S2
SAS 22154 Q67000-S33-S4

The ICs SAS 221 S2 and SAS 221 S4 are contactless switches, which are operated by a mag-
netic field. The outputs with open collectors permitwired AND operation for generation of en-
coded signals. The output Q changes from H to L at B > Bon. The outputs Q and Q are always
antivalent. The south pole of the magnetic field must always act vertically upon the surface
marked with the notch.

Maximum ratings

Test conditions Lower |Typ. Upper |Unit
limit B limit A

Supply voltage
SAS 22182 Vs -05 30 \Y
SAS22154 Vs -0.5 20 \Y
Output current I Iz 30 mA
Junctiontemperature T 150 °C
Thermalresistance £ - 170 K/W
Storage temperature IR -40 125 °C
Range of operation
Supply voltage
SAS 22182 Vs 10 27 \Y
SAS 22184 Vs 4.75 18 Y,
Ambienttemperature Tomb 5 60 °C

Electrical characteristics at 18V, Tomp = 5t060°C

Supply current Is 3 7 mA
Flux density for “ON” Bow 0.065 T
Flux density for “OFF” Boge 0.005 T
Maximum temperature
deviationreferredto 25°C ABon/ Bore -0.015 0.015 T
Hysteresis By 0.015 0.035
Output leakage current Tan B< B 10 wA
5 B> Boy 10 nA
Output voltage Vo, V& Iyor Iz =16mA 0.4 \%
Delay times

(Vs = 18V, Tamp = 25°C)

Transitiontime true between90and 10% 1 us
by between 10and 90% 2 us
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SAS 22182
SAS 22154

Pin configuration

Typical flux density for “ON" (1)

and “OFF” (2) versus
case temperature
T
008 — ’ S
g 007 —|
T 006 | —fn ] BN I —
(1) |~
005 —F—f—— — - B
0.04 S —
003 — - . 4 LA
L]
L
002 —
0.01 L— 0
SN R N N |
0 10 20 30 4 50 60 70°C
—T

case
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HalllC SAS231L
with Output Voltage Proportional to Magnetic Field

Preliminary data

Type | Ordering code
SAS231L I Q67000-A1468-L

The IC SAS 231 L generates an output voltage proportional to the magnetic flux density. The
output voltage increases when the south pole of a magnet approaches the top surface of the
chip. The zero point is adjusted by external components. The steepness of the characteristic
curve Vo = f(B) can be varied by external components.

Maximum ratings

Test conditions Lower |[Typ. Upper |Unit
limitB limitA

Supply voltage Vs 0 18 \%
Outputcurrent I 10 mA
Storage temperature T, -40 125 °C
Range of operation
Supply voltage Vs 4.75 15 \
Outputcurrent In 5 mA
Ambienttemperature Tamb 0 70 °C

Electrical characteristics at Vs = 10V, Tamb = 25°C, unless otherwise specified

Supply current

(noload) Is R = 6 10 mA
Outputvoltage Vo R =10kQ 0.05 Vs-2 \
Steepness
(without adjustment) S 60 100 140 mV/mT
“Zero” component By Va=05V -35 35 mT
Linearity error

Ve
(referredto Vo = —25-) 2 %
Temperature coefficient TC Tomo = 0-70°C 04 mT/K
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SAS231L

Pin configuration and application circuit
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Magnetically Operated Contactless Switches SAS 241

with Dynamic Outputs SAS241S54
Type l Ordering code
SAS 241 Q67000-S50

SAS 24154 Q67000-S50-S4

The ICs SAS 241 and SAS 241 S4 are contactless switches which are operated by a magnetic
field. The outputs with open collectors permit wired AND connections for generation of en-
coded signals. The outputs Q1 and Q2 generate signals of identical phase which are independ-
ent of the duration of action of the magnetic field. The south pole of the magnetic field must
actvertically on the surface marked with the notch.

Maximum ratings

Test conditions Lower |[Typ. Upper |Unit
limitB limitA

Supply voltage Vs -0.5 20 \%
Output current Iy, Iz 30 mA
Thermal resistance Rinsamb 170 K/W
Junctiontemperature T; 150 °C
Storage temperature T, -40 125 °C
Range of operation
Supply voltage
SAS 241 Vs 4.75 18 Y,
SAS24154 Vs 475 5.25 \Y
Ambient temperature Tamb 0 70 °C

Electrical characteristics at Vs = 5V, Tamb = 0to 70°C, unless otherwise specified

Supply current Is B< By 1 3 mA
Is B> Bon, Q1,Q;=H 35 mA
Is B> Boy, Q;,Q; =L 1.5 6 mA
Flux density for “ON" Bon 0.065 T
Flux density for “OFF”
SAS241 Bokr 0.01 T
Bore Vs =18V 0.005 T
SAS24154 Bose 0.005 T
Maximum temperature
deviation referred to 26°C  ABon/ Borr -0.005 0.005 T
Hysteresis By, 0.004 0.01 0.015 T
Qutputcurrent Ioy, Ly | B= Boer 10 pA
Outputvoltage Var, Vao| It = Loy = 16 MA 04 V

Delaytimes (Vs = 5V, Tamb = 256°C)

Transitiontime truL between90and 10% 1 us
tron between 10and 90% 2 us
Output pulse width ta between 50 and 50% 15 20 40 us
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SAS 241
SAS 24184

Pin configuration Pulse diagram
Magnetic " on
i field
os Borr
90% A Vay
Output 50%| N\10% /.
Q,or Q, / [l N

il
—+F
T

s O Q K

Bon, Bogr = f( Vs), typ.

T
0.08

0 1
0 10 20 30 40 50 60 70 80 °C
7-urnh
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Magnetically Operated Contactless Switches
with Static Outputs

Type | Ordering code

- SAS 251 Q67000-S47
SAS 25154 Q67000-S47-S4
SAS251S5b Q67000-S47-S5

SAS 251
SAS 25154
SAS 251S5

TheICs SAS 251, SAS 251 S4,and SAS 251 Sbare contactless switches which are operated by

amagnetic field.

The outputs with open collectors permit wired AND connections for generation of encoded
signals. The outputs Qs and Q, generate signals of identical phase. The south pole of the mag-

netic field must act vertically on the surface marked with the notch.

Maximum ratings

Test conditions Lower |Typ. Upper |Unit
limit B limit A
Supply voltage
SAS 251 Vs -05 30 \Y,
SAS 25154, SAS 251 S5 Vs -05 20 \"
Output current Iav, oz 30 mA
Thermal resistance Rinsamb 170 K/W
Junctiontemperature T 150 °C
Storage temperature T, -40 125 °C
Range of operation
Supply voltage
SAS 251 Vs 475 27 Y,
SAS 25154 Vs 475 5.25 \Y
SAS 25155 Vs 4.75 18 Vv
Ambient temperature Tomb 0 70 °C
Electrical characteristics at Vs = 5V, Tamb = 0to 70° C, unless otherwise specified
Supply current Is B< Bosr 1 3 mA
Is B> Bon 15 6 mA
Flux density for “ON” Bon 0.065 T
Flux density for “OFF”
SAS 251, SAS 25185 Boge 0.01 T
SAS 251 Bore Vs =27V 0.005 T
SAS 251S5 Borr Vs =18V 0.005 T
SAS 25154 Borr 0.005 T
Maximum temperature
deviation referred t0 26°C ABon/ Bore -0.005 0.005 T
Hysteresis By 0.004 0.01 0.015 T
Output leakage current Iy, Loy B< Bore 10 pA
Outputvoltage Vo Var | Ioy = loo=16mA 04 \
Delay times (Vs =5V, Tamb = 25°C)
Transitiontime b between90and 10% l \ l1 us
triw between 10and 90% 2 us
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SAS 251
SAS 25184
SAS 25185

Pin configuration Pulse diagram

Magnetic field

N
1,
1
a8
i

Bore
90% Vo
0%
N I
ff‘HL fH.H

Output Vg Vg,

Bon, Bogr = " Vs), typ.

Bon, Bogr = f( 7;mb)l typ.

T
0.08

006

o Ok ——4—4~ e
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Magnetically Operated Contactless Switches
with Enable Input

SAS 261

SAS 26154

Type | Ordering code

SAS 261 Q67000-S59
SAS 26154 Q67000-S59-S4

The ICs SAS 261 and SAS 261 S4 are contactless switches which are operated by a magnetic
field. I a sufficiently high flux density is-present (B = Bon) and an H signal is present at the
enable input, the open collector output Q switches from Hto L. The south pole of the magnetic

field must actvertically on the surface marked with the notch.

Maximum ratings

Test conditions Lower |[Typ. Upper |Unit
limit B limit A
Supply voltage Vs -0.5 20 Vv
Output current Iy 30 mA
InputvoltageatE Ve -05 5 \
Thermal resistance Rinsamb 170 K/W
Junctiontemperature T, 150 °C
Storage temperature T, 40 125 °C
Range of operation
Supply voltage
SAS 261 Vs 475 18 \Y
SAS 26154 Vs 4.75 5.25 \Y
Ambienttemperature Tomb 0 70 °C
Electrical characteristics at Vs = 5V, Tamp = 0t0 70°C,
unless otherwise specified
Supply current Is Ve = 0.4V, Banyvalue 500 nA
Is Ve=25V,B> By 15 5 5 mA
Is Ve =24V, B < By 1 3 mA
Flux density for ,ON* Bon 0.065 T
Flux density for ,OFF”
SAS 261 Boge 0.01 T
Boe Vs =18V 0.005 T
SAS 26154 Bore 0.005 T
Maximum temperature
deviationreferredto 25°C ABon/ Bor! -0.005 0.005 T
0.004 0.01 0.015 T
Hysteresis By, 24 \
H-inputvoltageatE Viu 0.8 \%
L-inputvoltageatE Vi Ve =24V 0.5 uA
H-inputcurrentatE Iy Ve=08V 5 uA
L-inputcurrentatE In Ve = 0.8V, Banyvalue 10 uA
Outputleakage current T Ve =24V, B< By, 10 A
Vo= Vs uA
Output voltage Va Ve =24V, B> By, 04 \%
Iy =16mA
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SAS 261

SAS 261 S4
Delaytimes (Vs =5V, Tamp = 25°C)
Testconditions Lower |Typ. Upper |Unit
limitB limitA

Propagation delay
EtoQ tou betweenb50and 50% 04 3 us

oy between50and 50% 1 4 us
Transitiontime true between90and 10% 1 us

trin between 10and 90 % 2 us
Truth table
Enableinput B> Byy | B<Borr | OutputQ
L X H
L X H
H X L
H X H

Pin configuration

r+q
[

0 QO E V,
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SAS 261
SAS 261 S4

Pulse diagram

Enable input E

B > Boy

Output Q

Bon, Borr = f(Vs), typ.
T

0.08

Bon, Bors = F( Tamb), tyP-

T

0.08[ ] - | 4ﬁ‘lﬂ—J*Tj—

B

S —

006 i
L L
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Package Outline Drawings of the Hall Circuits

Plastic flat package

10.65°01 |}l 0.25*01

256 _ I
:]3x2.51f7,62 L J

* SAS 221 S2.Sk =4T+05

Weight approx.0.5g
Dimensionsin mm

Micropack

3 0.03min

LJ\

0
|2
~— 36 Dimensionsin mm
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Circuits for Special Functions




Variable Divider for500 MHz S89

Preliminary data

Type , Ordering code
S89 | Q67000-H1694

A frequency divider with the preselectable divider ratios 50/51,100/101, 100/102, 200/202.
Maximum input frequency 500 MHz for divider ratios 100/102 and 200/202 or 250 MHz for
divider ratios 50/561 and 100/101. The S 89 is specially suitable for use as a prescaler for the
S 187 (see description later in this section).

Main application: Prescalerin dual-modulus frequency dividers.

Maximum ratings

Lower |Upper |Unit

limitB  |limitA
Supplyvoltage Vs -0.3 7 Vv
Inputvoltage ENA Vina  |-0.3 15 Vv
Inputvoltage A, B Vas -0.3 7 \%
Inputvoltage CLK Ve -0.3 Vs+03 |V
Outputvoltage Q1, output cut off 7% -0.3 12 \%
External voltage at Ref. Viet -0.3 Vs+03 |V
Output currentatQ,, output conducting Io 4 mA
Junctiontemperature T, 125 °C
Storage temperature T, 125 °C
Thermal resistance
system-ambient Risamb 75 K/W
system-case Riscase 45 K/W
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S89

Range of operation

Test conditions Lower |Upper |Unit
limitB  |limitA
Supply voltage Vi 45 5.5 \%
Maximum input frequency femax ratios 50/61,100/101 250") MHz
Maximum input frequency Fomax ratios 100/102,200/202 500") MHz
Minimum input frequency,
sinusoidal Femin ratios 50/51,100/101 207) MHz
Minimum input frequency,
sinusoidal Femin ratios 100/102,200/202 40") MHz
Voy ENA Vs Vg CLK Ref
% 13 12 M 10 9 8
aMrararar Pin configuration
top view

') Amplitude (peak-to-peak) at CLK: 250 mV = Ve, = 400mV, Vg:4.75 = Vs =55V,
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S89

Electrical characteristics in the operating range

(Tamb = —30t0 80°C)

Supplyvoltage

Supply current
L-inputvoltage atENA
H-inputvoltage atENA
H-inputvoltage atENA
H-inputvoltage at ENA
H-inputcurrentatENA
H-inputcurrent at ENA
L-inputvoltage atAorB
H-inputvoltage atAorB
H-inputcurrentatAorB
Thresholdvoltageat CLK
Static switching voltage
deviationat CLK
(CLKand Ref connected)
Switchingvoltage
deviation at C at 500 MHz
(CLKand Ref connected)
Outputvoltage atQ,
RbetweenQ,andQ,

190

Test conditions Lower |Typ. Upper |Unit
limit B limit A

Vs 4.75 5.25 Y
Is Inputand output open 55 85 mA
Veuae 1 v
Venan Toms = —30°C 3.2 \
Venan Tomb = 25°C 3 \
Venan | Tomo = 80°C 2.8 \Y
Tenan Vina = Venan = F(Tom) 0.17 0.3 mA
Tenan Vena =9V 1.7 3 mA
Vs 15 \%
Vagn Vs—0.1 Vs+0.1 |V
Lsn Vie= Vs 0.5 1 mA
A V=5V 3.7 Y
Voo 250 1600 mV
Voo Vs=5V 250 400 mV
Vs Ly =3.2mA 0.4 Y
Ra, 1.8 25 3.2 kQ




S89

Block diagram

Vet internal 37V

Clonloa|lo=|o=
~|do|do|do |vwW
ClINN| ===

<

_._NL Ta|jrTd|Ta|xT 2
olrr|lJd4|lTT |44
<lzzxlzTxlaalaa
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S89

Input ENA Vs
3k
1.9V typ.
15k
Inputs A, B Vs
1.7k
o PP ¢ 2V typ.
5k
Inputs C and Ref

CLKo—
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Outputs Q, and Q,
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S89

Application example
Prescaler for PLL circuits S 187

+5V +10V +10V

— ]
| v Vs !
| CLK Ve, ‘
|VCO — S89 a ;ustHz cLk, S 187 |
| 500MHz Ref ENA ———ENA |
A 8 o Out+ Out- Voo |
[ 1
—.T'_. 1nF* -l-
e
\_\f'/

Divider ratio setting
(see fruth fable)
0V or +5V

*) Capacitor is necessary only for operation close to the limit frequency and the maximum input sensitivity.
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Video Pulse Generator S178

Type ] Ordering code
S178 | a67100-z84

The S 178 is a highly integrated MOS circuit in p-channel metal-gate technology with en-
hancement and depletion transistors, with the following technical characteristics:

The video pulse generator produces the synchronization, control and erase signals required
for the control of cameras, mixers and other equipment.

The following signals are generated:

® Strobingsignal A

® Synchronization signal S

® Horizontal pulse H

® Vertical pulseV

® Clamping pulse K;

@® Horizontal strobing pulse A (H)

® Doubleline frequency H/, |
One half vertical frequency Vg J

— H/2 + Vg signal with external signal mixing
Special properties

All pulses are derived digitally from an input frequency, corresponding to a pulse scheme,
with a duty cycle of 1:1. ‘

Pulse lengths are in accordance with the old CCIR and EIA standards.
A modified ICin accordance with the new CCIR standard is currently being prepared.

The following 6 pulse schemes have been programmed in a fixed way (through 3-bit coding
and line-number coding):

525 lines (60 Hz) required input frequency 1.008 MHz
625 lines (50 Hz) required input frequency 1.000 MHz
73blines (60 Hz) required input frequency 1.4112 MHz
875 lines (50 Hz) required input frequency 1.400  MHz
1023 lines {60 Hz) required input frequency 1.96416 MHz

Deviating from the above, any line number between 512 and 1535 lines can be programmed.
Itshould be noted, however, that a frame frequency of 50 Hz (partial picture duration 20 ms) or
60 Hz (16.66), respectively, is achieved.

The following relation applies:

Inputfrequency i = 64:lineperiod H
=32 - linenumberZ - line frequency fg

194



S178

Pin configuration,
top view
Vs 1 ]M signal
29210 2 [ 27 V pulse
28 3 l: ]26 A(HI A sgnm
2’ .l 25 v,
Pulse scheme
ZE 5 [ ]ZL NB COde
Line 25 5[] []23 N
Eﬁg}nzr b 27 Kt pulse
? 7 ] -
23 8 l: 2 Ssxgnut>
H pulse
| L
A ] input
0
2 1 [: ]18 S(H) input
17 Clock input
v mput 12 ] .
16 H/4 frequency output
) input 13 || —
4~VR output 14, ]15 ’
00

Inputs PinNo. || Outputs Pin No.
10inputs for line number coding 2-11 8outputsfor:
3inputs forline scheme coding 23-25 || Asignal 28
Ssignal 21
2inputs for external synchronization A(H)pulses 26
with H/2+ Vg signal for pulsesatHand VR 19,12 Kt pulses 22
2inputs for external synchronization with Hpulse 20
S signal for pulses from S(H) and S(V) 18,13 Vpulse 27
1 input for the clock frequency 16 H/2syn
frequency 16
2inputs for the voltage supply (Vssand Vob) 1,15 VR pulse 14

With appropriate external components, the H/2 + VR signal can be derived from mixing the
H/2syn frequency and the Vr pulse.
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S178

Block diagram

Input(clock)
frequency

196

Exf@gﬂn chron.

F E H pulse
| H/2frequency
: output

il F—= AiH) signal

~i—> K; pulse

Horizontal
counter

64:1

Pulse width
logic

A signal

S ‘4H_L‘ inati S signal

Vy pulse

|

]' Pulse width v l

I o and ]
e [ e v
By -

|

10bit binary code for 3bit [od‘mg for
number of lines pulse scheme



S178

Maximum ratings

Lower |Upper |Unit
limitB |limitA

Supply voltage referred Voo —-12 0.3 \Y)
voltageatallpins to Vss =0V 14 —20 0.3 \Y
Input current

(Vi=0.3V; Vss =0V) 1 100 uA
Storage temperature T, —bb 125 °C
Ambienttemperature Tamb 0 75 °C

Electrical characteristics: ( Tamb = 25°C)

a) Operating voltage: Vss — Vpp = 10V +5%

e.g.,if0Vand —5Vareappliedtoan external TTLlogic, the MOS circuitrequires a

Vss =0Vand Vpp = — 10V supplyfordirectdriving.
b) Supply current: typically 40 mA
c) Inputlevels: directdriving with TTLoutputlevels
Vss = log.H = Ves—1.6V

Vop < log.L = Vss—4.3V
fanout = 1 TTLinputload

d) Outputlevel:when loaded with 1 TTL-input(log.H - 40pA;log.L » —1.6 mA)

Vss = log. H = Ves—2.6V
Vop < log.L = Vss—4.6V

e) Riseand falltimes:inarange definedbyd) = 100ns

f) Maximuminputfrequency: lower limit = 2 MHztyp.2.8 MHz
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S178

1. Description of function

The main units of the pulse generator are horizontal and vertical counters (see block dia-
gram). The horizontal counter, with a counting ratio 64:1, divides the input frequency down to
double the line frequency H/».

An additional logic ensures thatin the moment of turning on, or due to a noise pulse, no unde-
fined condition of the counter flipflops can occur.

The multiples of the input frequency, programmed for all line schemes, are derived from
coincidence of the counter; thereby, all pulses are temporarily created one clock period
ahead, or pre-synchronized.

Post-synchronization is done with the following clock pulse transition, immediately at the
output. Consequently, delays caused by the finite switching speed of the circuit elements are
eliminated. Reference transition for all pulsesis H/a syn.

The vertical counter, designed as an 11-bit asynchronous counter, is driven with double the
line frequency H/a. All pulses derived from this frequency are a definite integer multiple of H/2
and occur delayed with respect to this frequency, however, before H/2 syn. Thereby the later
occurring post-synchronization of H/2 synis made possible as well.

The vertical counter can be programmed externally for a particular line number. This is done
by comparing the externally coded line number with the counter position, inthe case of equal-
ity internally resetting it and starting anew with the following H/2-transition.

As external programming has been done for the line number of the complete picture, how-
ever, the counter is operated with double the line number, the vertical signals will occur per
partial picture.

Through the external 3-bit coding, programming is done internally for the chosen pulse
scheme, i.e. the corresponding circuit elements for the realization of the Hand V program are
activated.

The pulses are subsequently either directly connected to the outside or mixed appropriately
according to the 3-bit-code in the combination logic and strobed. In any case, a post-
synchronization is previously done with the clock transition. Starting of all pulses and the
pulse widths are therefore defined in their timing relative to H/2 syn.
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S178

2. External synchronization with H/2 + Vg or S-signal

For mixing and superposition of the pictures, the BAS-signals of the individual cameras or
Video recorders must be synchronized with respect to each other, i.e. they must agree in line
and picture timing. In the case of external synchronization, the external signal must contain
these two components: either the horizontal and vertical frequency (for S-signal, S(H) and
S(V)) orthe (double-)horizontal and one-half vertical frequency (for H/2 4+ VR).

Of these two H and V components, short pulses are derived at the beginning of the ieading
edge, and the horizontal and vertical counters are set to a defined position with these pulses.
(Approximate values: H-component. =~ 300 ns < pulse period

V-component = 1pus < H/2)

Due to the timing differences of the leading edges of line frequency H and S (H), being 1.5 pe-
riods of the input frequency, in one case the horizontal counter would be set to a wrong posi-
tion. For this reason inputs have been provided for both horizontal components. They can be
used to set the counter, depending on the particular component used, to the appropriate po-
sition.

The same is valid for the vertical components of H/24+ Vg and the S signal. The first picture
change pulse follows 2.5 or 3 line periods behind the Vg pulse, depending on the scheme. The
two inputs provided for the pulses from Vg or S(V), respectively, and the correspondingly
coded line scheme enable the proper setting of the vertical counter. Through the possibility of
adefined setting of the counters itis ensured that a proper standard pulse scheme is obtained
at the outputs even in the case of external synchronization involving different phase condi-
tions of the synchronization signals.

Note:

At the time of setting the horizontal counter to a defined position, the phase relation of the in-
put frequency is undefined and consequently the tolerance of the synchronization would be
one clock period (i.e. <1 us for 625 lines). By means of an external phase synchronization cir-
cuitwith frequency multiplication, the input clock can be derived from the vertical component
and thereby a defined phase relation of the reset pulse achieved relative to the input clock.
Hence acommon line deviation (jitter) of <20 ns absolute value can be achieved.
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S$178

3. Control

The pulse generator derives the required pulses digitally from the input frequency. As addi-
tionally half a clock period is used for the generation of the pulse widths, and as both the lead-
ing and trailing edges are used, an input duty cycle of 1:1 is required.

It is therefore recommended to operate the quartz oscillator used at double the input fre-
quency and to divide it 2:1 with an external stage, thereby achieving an accurate duty cycle of
1.

Forthe line schemes provided the following interrelations hold true:

525lines 1.008 x 2 - 2.016 MHz
6251lines1.000 x2 - 2.000 MHz
735lines 1.4112 x 2 - 2.8224 MHz
875lines 1.400 x2 - 2.800 MHz
1023 lines 1.96416 x 2 - 3.92832 MIHz

Allinputs of the pulse generator have been designed such that they can directly be controlled
by the TTL outputlevel. It must be taken care that the positive supply voltage for the MOS cir-
cuitis connected to the positive supply of the TTL logic (for MOS = 10V, for TTL = 5 V).

Inputs not used must be connected to Vss (log. “H").

Circuit diagram

|
ov { Yss (ov)
|
D
I
|
-5V | Voo (0V)
Mmool s
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S$178

4. Interface to 75 Q cable

As the outputs of the pulse generator may be loaded with 1 TTL input each as a maximum, a
driver stage is required.

Connection according to the circuit diagram shown below.

The additional diode serves as a protection for the TTL-stage against too low aninput voltage
or against exceeding the permissible power consumption.

As a driver stage for the 75 Q coaxial cable, the TTL circuit 75 453 (maximum output current
300 mA; pulse delay 11 ns) is recommended.

ov ov

758

75Q cable
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S178

5. Coding tables

Coding forpulse scheme 1:5

Na_ [Ns | Nc |

L L L 525 lines 1
L L H 6251ines 2
L H L 735lines 3
L H H 875lines 4
H L L 1023 lines 5

10-bit dual code for number of lines

1024 512 256 128 64 32 16 8 4 2 1

210 | 29 | 28 | 27 | 26 | 25 | 24 ] 23 | 22 | 2! | 20 | Connection
L H oL L Lo L L H |[H |L H | 525lines
L H L L H H H L L L H 625 lines
L H L H H L H H H H H 735lines
L H H L H H L H L H H 875lines
L H H H H H H H H H H 1023 lines

In addition, any other line number may be programmed; however, because of the combina-
tion of 2%and 2'%required to form one input, thereis alimitationto 512:1535 lines.

When programming an even line number, the intermediate line is skipped.

e.g.
210 | 29 | 28 ' 27 | 26 | 25 | 24 | 28 | 22 ( 2! | 20 | Connection
L IHILILJH]H!LIHlH[HIL|624|ines
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Digital Frequency Synthesizer S$187

Type l Ordering code
S187 | Q67100-Y199

The S 187 is a highly integrated MOS circuit in p-channel metal-gate technology with en-
hancement and depletion transistors, featuring the following special technical properties:

® More than 500 000 different frequencies presettable

® 8different reference frequencies presettable

@ High degree of flexibility through appropriate coding

® High reference inputfrequency

@® Integrated phase comparator

® Simple 10V supply

@® Low power consumption even at high frequencies

® Specially suitable programmable diode matrix S 353, (see LSL series) available for fre-
qguency selection

® Specially suitable predivider S 89 available for extension up to 500 MHz (see description
earlierin this section)

Possible applications
® Multichannel equipment
® Navigation equipment
@® Citizen band radio

® Scanningreceiver

@ Signal generators
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Ms An Ae Bi By By Bg B By Bp, Brgp ByspCLKpEN:
28 27 16 23 22 n o0 918 17 6 1
I s e e s e e s s s s O s 1 Pin configuration
top view
O
I__JL_I;II_JI_II_IL_II__.J;H_II_._H_I;IL__J
1 7 3 [ 5 5 7 8 9 10 nm o1z 13 u
s Ag A Ay Ay O ¥y MA, MA 8700 PHA Out- Ve Out -
Pin names
Inputs Outputs
Abbrev. Pin Abbrev. Pin
A, 5 ENA 15 Enable output
A, 4 . PHA Phase comparator output
A, 3 Bmarycoded out+ 14 Output +
Aq 2 mputsforpresgt.table out— 12 Output —
A 28 | | Synchronousdivider (4) s 13 | Outputforthe
Ay 27 s control of external
Ass 26 n-channeltransistor
B, 25 |
B, 24
54 5:2; Binary coded inputs for
Ba 2 presettable synchronous
6 divider (B)
Ba 20 9bits
Bgs 19
Bz 18
Bass 17
CLK, 6 Clockinput 1 for
asynchronous divider
(max. 6.4 MHz)
CLK, 16 Clockinput2for
synchronous divider
(max. 2.5 MHz)
8/10 10 Dividersetting8or 10
forasynchronousdivider
MA, 9 Multiplexer choice
MA, 8 1and2
Ve 1
sz 7 } Supplyvoltages
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Block diagram Multiplexer choice Synchron. divider
MA; MA, Input 8/10
T T T T T ‘;_%__—_ e 1
| L/8 I
Clock 1 | 37 [200kHz Sunch WZ[?//ZZBE%Z |
input 100kHz ynchron. 125kHz
b4 MHZO—V‘%—i Asynchron. bt S0kHz | Multiplexer —»=—  divider — 5/6.25kHz %
CLK; | divider ;égw Mu 8:10 25/3,25kHz |
|
o / |
- Fixed divider v+
supply< g Phase FI
VSS%»% comparator Out + (Tristate]
——— Variable divider ST _
E / N\ ™ IDm
Clock 2 | {
input
(approx.o Presettable CLK presettable !
Z5MHZI LK | synchronous divider [~ synchronous dw:der - ‘—’TPHA
Enable o—- 7-bit (A) 9-bit ( |
ENI\ l
Aw AAy Ay Aphphy By By B By Byg 32 B, BigBass

Binary coded inputs E—

Block diagram of a carrier frequency generator with S187

MA, A, 8/10
v+
- T T T T T Y1
| P-channel | |
: | 200 kHz Out+(Tristate)
) 6,4 MHz Asynchron. [100kHz Multi- ) Phase )
= [|lscilator CLRT%_‘ divider ;g Ejé plexer [ | 8/ comparator | | I
L] } ] — n-channel
| out~ | '
[ |
Frequency control j, {
I .
| i
: |
5187
Veo {‘25M,HZ Synchronous Synchronous |__q t
CLK,I divider A divider B ?—-+ PHA
Switch over

e T
[ Preset H

I
I |
Carrier frequency | |
e 5 ——————————— —o—-0—
A Agi By Byss T ?
Diode matrix 5353 Vs Voo

t f

Channel selection
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Maximum ratings

Lower |Upper |Unit
limitB  [limitA
Supplyvoltage }referredto Voo 15 —-0.3 \%
Voltageatall pins Voo =0V 14 15 —-0.3 \%
Input current 1 1 mA
(V=03V; Vo =0V)
Storage temperature T, —55 125 °C
Ambient operatingtemperature Tamb —-20 70 °C
Electrical characteristics ( Tymp = 25° C)
Testconditions Lower |Upper |Unit
limitB  [limitA
Supplyvoltage Voo Usedascommonand 0 0 \%
reference voltage
Supplyvoltage Vss Voo =0V 9 1 \%
Vssye = 10V
Supply current Iss Issty, =8mA 35 mA
Inputs
A through Ag,
Bithrough By, 8/10
L-resistance R, C,=10pFto Vg 0 3 kQ
H-resistance Ry Currentinput “L” 100 o KQ
max. = approx. 500 uA
(shortcircuitto Vppat Veg = 10V)
Input CLK,
L-inputvoltage L Feiximax = 6.5 MHz, Voo Vss—8 |V
H-input voltage Viy t,=t=25ns,C,=15pFto Vi, Vs —0.5| Vs \
pulse width 50 ns min.
Input CLK,
L-inputvoltage Vi Feiamax = 2.5 MHz, Voo Ves—8 |V
H-inputvoltage Viu f, =t =50ns, Vss—0.5] Vis \Y)
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Electrical characteristics ( Tamb = 25°C)

Inputs MA;, MA,
L-inputvoltage
H-inputvoltage

Outputs OUT+, OUT —
L-outputvoltage
H-outputvoltage

Output PHA
L-outputvoltage
H-outputvoltage

Output ENA
L-outputvoltage
H-outputvoltage

Test conditions Lower |Upper |Unit
limitB  |limitA
Vi C.=10pF Voo Ves—8 |V
Viu to Vss Vss—0.5| Vss \
Vau I =1mA, Vss =10V 9 \
Vau Ii= —1mA, Vgs =10V 4 \%
Nvemax 1 IJ-A at Ty, = 70°C
Vau I, = 100uA, Vs =10V 6.5 \Y,
Vau Iy = —1mA, Ves =10V 6.5 \%
Vau open-drain
Vaou I, =35mA, 5 Vv
ECL-interface
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Basic functions

The frequency synthesizer S 187 is used for channel selection in the carrier frequency genera-
tor. The carrier frequency is generated by a voltage-controlled oscillator (VCO) and after a
preset division (depending on channel) compared with a crystal-stabilized reference fre-
quency. The output voltage of the frequency comparator controls the VCO.

By appropriate choice of the division, the carrier frequency can be set to a particular multiple
of the reference frequency.

Construction and function

Referto block diagram of a carrier frequency generatorincluding the portion integrated in the
S 187.

The following functions are comprised:

a) 8-stage asynchronousdivider, input frequency 6.4 MHz max., output frequency selectable
200,100, 50, 25kHz.

b) switchable :8/:10-divider,
a)and b) together supply the crystal-stabilized reference frequency (8 possibilities).
c¢) fully programmable synchronous divider consisting of two interconnected parts; input

frequency =2.5MHz;

1. 7-stage divider A, presettable from :1 through :127-division. After completion of the pro-
cess this divider is stopped. It is reset and triggered by divider B. Consequently it gen-
erates the switching signal fora:10/:11 predivider, which causes a nonius-kind of division;
for this purpose the comparator frequency may be adjusted to a higher value. The switch-
ing signal (output ENA) must therefore be synchronized with the input clock (delay <300
nsec.).

2. 9-stagedivider B, presettable from :2to :512-division. At the end of the process this divider

resetsitself and divider A. It supplies the divided carrier frequency for the phase compara-
tor.
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d) The phase comparator (see figure) performs the frequency comparison. It possesses 3
possible output combinations (see truth table 1) between which it switches, initiated by
0 — 1transitions atthe inputs (see truth table 2).

Inthe case of the input frequencies being different, the leading signal switches the output
onitsside (ATout +,STout —)to “1”; itremains at this level until the other signal switches
itbackto “zero”.

If both frequencies are equal but different in phase, an output pulse with the width of the
phase difference is generated at the leading side with each clock pulse. In the case of both
0 — 1transitions at the inputs lying within the dwell period, the phase comparator will re-
maininthe “0"-state.

The phase comparator drives acomplementary tristate gate, whereby the internal p-chan-
nel transistor is driven by the positive output and the external n-channel transistor from
the inverted negative output. Consequently, the integration capacitoris charged during an
H-level, discharged during an L-level. During a 0-level its output is connected to a high re-
sistance. Therefore the capacitor voltage, and consequently the frequency of the VCO,
changes until the 0 — 1-transitions are within one dwell period of the phase comparator at
bothinputs.

3. Active p-function of the programming inputs. The assignment of individual frequencies to
particular speech-channels can externally be done, e.g. by using a 10 x 16 PROM (diode
matrix) which connects the selected programming inputs low-resistively to a negative
potential (L), and which loads the non-selected ones only with leakage currents (H).

The equivalentworst case values are:5kQto Vpp (L) or 100kQto Vop (H).

The programming inputs have therefore been provided with an active p-circuit (see
figure), which in the H-condition creates an input voltage of > Vss — 1 Vand in the L-condi-
tion an input voltage of < V4, + 1 V. This way various ways of driving the inputs are made
possible.
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Phase comparator
L. N
AT % T I
Asynchranous i |
divider
, PHA
— .___O\__
L l Out +(Tristate)
- - _ - n-channel FET
ST S S { 4 transistor, external
Synchronous Out = |
divider f;_,g_, -] ]
Truth table 1 Phase comparator
Condition PHA Output + Output —
Phase comparator
H 1 0
L 0 1
0 0 0
Truth table 2 Phase comparator
Output L
condition PHA 0 - 1-transition at
Phase AT | sT
comparator ‘ Asynchronous divider‘ Synchronous divider
H H 0
0 H L
L 0 L
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Active p-connection of the programming inputs

Binary input To synchronous divider

ST

Driving an unsaturated ECL predivider stage

VSS:*]UV
(o]
J— —— —0+5,2V
1
|
‘I | ———
I 1
|
— — ECL
ENA % | pre fvider |‘
s, _i BSX 49
7
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Truth tables of dividing ratios for synchronous divider (ST)
and asynchronous divider (AT)

a) Inputs 8/10:

H ’ division by 10
L | divisionby8

b) Inputs A; through Ag,:

LSB =A
MSB = Ag

Condition H LLL LLL corresponds to division by 1

c) Inputs B4 through Bysg:

LSB =B
MSB = Bsg

Condition H LLL LLL LL corresponds to division by 1

d) Inputs MA; and MA,:

MA; MA; Frequency setting
I atMU

L L 25kHz

H L 50 kHz

L H 100kHz

H H 200kHz
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Digital Multimeter Circuit S$190

Type | Ordering code
S190 | 67100-296

The S 190 is a highly integrated MOS circuit in p-channel metal gate technology, with en-
hancement and depletion transistors.

It features the following special technical properties:

® 3%-digit decade display ( =5999 max.)

® Automatic polarity indication

® Automaticrange selection

@ Range extension

@® Overflow indication (blinking)

@ 4-decade counter

@® Multiplex BCD-outputs

® Multiplex oscillator

® Counting clock oscillator

@® Measuring phases for dual slope method

Particular properties
@ Low power consumption

® C-MOS compatible
@ Fully static
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Moo by D g 0 0
B 77 % B U B NN 0

l_—ll—ll_|ﬁl_'ll_"ll'—|l—lr_‘)l_‘ll_"|1_—!l__l

p
19

K
18

Vg S¢S,
VAR

Pin configuration
top view

i
| NSNSy R i SN R S— g S | NS NN (R SRS Ry (S R SR i S— | S —
T2 3 A 5 6 7 8 9 m 12 13 1%
Ve DF CLK CR fs By B3 B, F B B, Ry 5 5
Pin names
Inputs Outputs
Abbrev. Pin Abbrev. Pin
K 18 Analoginput g‘ }g Measuring
2
. phase outputs
CR 4 Oscullat(?r»c!ock S, 14 for dual slope
connectioninput S, 16
forcountersand
control signals
CLK 3 External oscillator B, 10
clockinputfor B, 6 Measuring range
countersand control B, 8 suringrang
. outputs
signals B; 7
B, 1
M 28 Oscillator-clock P 19 Polarity indication
connectioninput for output
multiplexer D, 27 l
D, 26 Position selection
F, 9 . D, 25 [outputs
Measuring range
Fus 5 extension inputs Ds 4
Fy 12 P
Qa 23
Voo 17 } Q, 22
Vee 1 Supplyvoltage Q. 2 [ BCD-outputs
Co 20 |)
DF 2 Frequency output
forLCD
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Block diagram

45

0O o= B

LC Display interface 7,DPP
BCD data
DF9 D9 Dy D37 Dy 047 Q57 Q7 Gy
s AL
AlA|AA AlA|lala| MOS
Trir e
Multiplexer
Voo ©7
4x4-bit memory
Yos ©] T Y
=] i TTHTlﬁTHH
—_— 12 (UL R
1
-’: Lﬂki_l A Detude BCD counfer ‘
®] [~
1| 10Hz-
L Wiz &500 J000 \
CLiny— ——————— (O [ ‘
‘ 3-bit up/down counter L
-— Transition polarity Aufovmahc range ~1° FZS ‘
K measuring phases LILIII sefting ,,TF
3
] [ K] y i
Dp
p
I I il VRef 4 Measuring ranges
5.000
i 5000
7000 10000/0 x 7000 50.0.0 K
Dual slope 50 0.0 )

]

X X

Measuring inputs
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Maximum ratings

Supplyvoltage
Voltage atall pins

(Vi=03V; Vs =0V)
Storage temperature
Ambienttemperature

Supplyvoltage

Supplyvoltage

Allinputs exceptK:
L-inputvoltage
H-inputvoltage

L-inputvoltage
H-inputvoltage

Outputs Dy, D,, Dy, D,,
QA, O-El OCr O-Dl P:
L-outputvoltage
H-outputvoltage

Electrical characteristics: (Tamb = 25°C, unless otherwise stated)

Lower |Upper |Unit
limitB  [limitA
-20 0.3 \%
-20 0.3 \
1 1 mA
T, -b5 125 °C
T, -20 70 °C
Test conditions Lower |Upper [Unit
limitB  |limitA
Voo Used ascommon and 0 0 \%
reference voltage
Vss Voo =0V 8 14 \
Voo =0V
Vi (at C., Fyp. = 30kHz, 0 Vss=7 |V
Vg dutycycle 1:1) Vss—0.5 | Vs Vv
Vi 0 Vss=7 \Y,
VIH Vss—2 Vss \
Var I =25uA 0 1 \%
Van I =-200pA Vis—1 Vss \%
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Outputs By, By, B, B3, B,
S., S, Ss, Sa:
L-outputvoltage
H-outputvoltage

Output DF:

L-outputvoltage
H-outputvoltage

Power consumption

Timing conditions:
Delaytime

Testconditions Lower |Upper |Unit
limitB  {limitA
Vau I, =50pA 0 1 V
Vau I, = —200uA Ves—1 | Ves \Y
Vau I =50pA 0 1 Vv
Van I = —50uA Ves—1 | Vss \Y
Fiyp. = 50 Hz, for LCD
P Vo — Ves = — 12V 60 mW
without power dissipation
atthe outputs
ty between S;and K 4 us

(load = 200pF, 10 MQ)
measured at50% of the H-value
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Oscillator specifications

Counting and control oscillator:

External components: R,C
Number of pins: 2(CR, CLK)
Frequency parameters:
Parameters Lower Typ. Upper Unit Remarks
limitA limitB

Frequency f 30 100 kHz
Frequency stability +3 % Af = f[Ves = 12V) — £,

_4f v Toms = 25°C,
F(V)—fG-wO Ves =12V 1V
Frequency stability +0.8") +1 % Af=f(T=25°C) — £,

_Af °C Tomy = 0°1t070°C,
F(n_fG-100 Ves = 12V
') Calculated value
?) fo = fat Vss = +12Vand Tamp = 26°C
Modes of operation:
Circuit1

Vpp =0V (-12V)
CLK
Counter
oscillator U—Ln__l_
1
P.-v
’T 175000 Input CLK open
S The oscillator drives the decade counter
Vs =12V (0V)
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Circuit2

VDD‘UV(“M

External
clock
generator

Counter
oscillator

V12V (0V)

Input CR connected to Vss
Input CLK: External clock
The oscillator becomes ineffective and the decade counter is driven externally.

Muitiplex oscillator:
External connection: R,C
Number of pins: 1(M)
Frequency parameter: foyp. = 400 Hz
Circuit1
V= QY (12V)
1———‘>
M Multiplex
AN [T oscillator —— | l | |
_L ~400Hz To ring counter
C)~01pF

Veg=12V (OV)
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Multiplex oscillator

Circuit2
Vg OVE-12V)

External M Multiplex
clock generator, oscillator _L’—I—r

Vsg=12V (OV)

Only for testing purposesand Ry =~ 0
Clock generatorisloaded by M

Functional description S 190

General

The circuit comprises the logic functions for a digital multimeter, on the basis of the dual-
slope-method, with automatic range switching.

By means of four measuring-range outputs, smail units with 3% digits (compare block dia-
gram on page 215) and four measuring ranges can be realized without additional external
components for the range selection. By switching the range logic, up to eight different
measuring ranges can be switched automatically; however, decoding of these ranges must
be done externally.

Due to the low power consumption of the S 190 (60 mW), use of a liquid-crystal display per-
mits the design of small units operated economically by batteries.

The maximum display is 6000. 6000 steps mean a relatively small analog circuit requirement,
however, they permit the measuring of voltages between 100 1V and 600 V in the four measur-
ing ranges. When the highest measuring range is exceeded, the value 6000 is displayed.
Through an additional blinking circuit, which does not require an additional connection pin,
the user is made aware of the measuring range being exceeded.
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Function

The block diagram shows a simple unit with four automatically selected measuring ranges.
The external analog portion consists of only the analog amplifiers, reference voltage source,
and the analog switches for the measuring phase and range switching.

The sequence control and generation of the value measured is done by the S 190. The main
portion of the circuit is made up of a four decade BCD-counter which is driven by a counting
oscillator contained on the chip, together with an externally connected RC-circuit (according
to page 218). (By connecting a clock generator, according to page 219, the counting oscillator
may be replaced). At particular periods of timing the contents of the counter is transferred in-
to the 4 x 4-bit memory by means of a strobe pulse derived from the K-input.

The information contained in the memory is transferred by means of a multiplexer in a bit-
parallel mode to outputs Qa through Qp, whereby outputs D1 through D4 indicate the just
transferred decimal place (Qa.2 LSB, Qp 2 MSB; D1 2 units digit, D4 2 thousands digit, ac-
tive condition = high level). To ensure reliable driving of the memories in the display inter-
face, e.g. liquid crystal display, the correct BCD-information is maintained at the Q-outputs
until after the end of the active condition of the D-outputs. The indication of decimal position
occurs in the sequence 1-3-2-4, to avoid flickering when the display units are driven directly.
For the generation of scan-frequency for the multiplexer a second oscillator has been pro-
vided on the S 190 (external connection page 219).

Replacement by an external clock generator is possible (compare page 220) but should be
used only for testing purposes. The display frequency DF of about 50 Hz required by liquid
crystal displays is also derived from the multiplex oscillator.

Measuring sequence

The measuring sequence is also controlled by the BCD-counter, via measuring-phase out-
puts Sq through S4 (compare timing diagram and principle circuitdiagram on page 223).

Phasel, integration of measuring voltage

The measuring cycle starts at counter position 7000; at this point output S1 becomes high,
whereby the input voltage is switched to the integrator until counter position 0000 has been
reached.

Atthe momentwhen the counter jumps from 9.9999 to 0000, the signal level of the comparator
(inputK) is stored. At thismoment phase Il is started.

Phase li, integration of reference voltage

Depending on the condition of the comparator, only Sy or Ss is activated whereby the refer-
ence voltage is switched to the integrator which has a polarity opposite to the previously ap-
plied input voltage. With this reference voltage the integrator is reduced until the sensitivity
threshold of the comparator has been reached and the signal condition at input K changes.
This change of signal activates S3. The number of counting pulses between counter position
0000 and X is proportional to the measuring voltage. Through the low — high transition of S3
the counter contents is loaded into the display memory; at this point of time phase Il is
started.
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Digital Multimeter Circuit S190

Measuring sequence

Phase lll, zero regulation

In this process the input of the AD-converter is set to zero and the resulting error voltage is
stored in capacitor Cr. An error voltage is compensated by a feedback loop. The duration of
phase | is determined by the counter frequency and the fixed number of 3000 counting steps.
For a 30 kHz counting frequency, phase | lasts exactly 100 ms. The longer the integration time,
the better the suppression of noise voltages superimposed on the measuring signal. If the du-
ration of the noise voltage period is contained in the integration time as an even number, this
noise is suppressed completely. As noise voltages can be expected to occur especially at line
frequency, 100 ms integration time constitute a favourable compromise between integration
time and noise voltage suppression. The duration of phase |l is determined by the level of the
measuring voltage. If the measuring voltage is too large, the integrator cannot be discharged
during the 6000 counting steps available as a maximum; consequently, at step 6000 phase Il is
initiated. Hence, the integrator will have assumed the correct starting position at the begin-
ning of phase | which follows.

Forexcessive measuring voltages the display is therefore 6000. In orderto bring the incorrect-
ness of this display to the user’s attention, the pseudo-decade HHHH is made active at the
outputs, synchronously to signal Sy; thereby a blinking effect of approx. 3 Hz is obtained.

Automatic range switching

The measuring range is changed whenever the measuring result has been =5500 or <500.
For n = 5500 the range counter (3 bitup/down counter) is stepped up by one count, for n <500
stepped down by one, whereby the counter is blocked on the lowest or highest digit position,
respectively. Therange selection can be controlled through controlinputs Fq, Fos and F3.
When the control inputs F1, Fas and F3 are in a low condition, the counter can move within the
lower 5 positions up or down. Should it be in a higher position, it can step only downward until
the “free zone” has been reached; the decoder produces correct values also for counter posi-
tions outside the “free zone”, so that the system adjusts itself.

By an H-signal at input F1 the correlation between the counter position and decoder output
can be changed. Thereby it is made possible to perform range setting for the voltage and re-
sistance ranges and the control of the decimal point in a simple unit with four measuring
ranges without external decoding. Input F3 is used to set the counter to the highest level. The
highest measuring range is activated and maintained as long as F3 is kept at a high level. For
example, thereby the range 500.0 V is activated, which is an advantage for quick overview-
measurements.

Ahigh level atinput Fy s has the effect that the outputs of the range counter are directly trans-
ferred to the outputs; 8 different ranges are then available which must be decoded by external
means. In the case of Fa s = H, the “free zone” of the counter is expanded to the full counting
range; the prevention of “running wild” is maintained.
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Schematic of the analog divider (example for a simple unit)

i
Pulse diagram
AD converter
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Automatic range selection

Truth table
" No. | Qs QT(L Fi Fas Fs Bo B B, Bs ]’BA—'
0 L L L L L L H
1 L L H L L L H’P
2 L H L L L L | H
3 L H H L L L I H
4 H L L L L L B H H
5 H L H L L L H 1 H
6 H H L L L L H ‘( H
7 1 H H H L L L H H
i 10 i L L i L H | L L H
B 11 L L H H L L H ‘
12 L H L H L L ] H
13 L H H H L L ] H |
14 H L L H L L { H
15 H L H H L L H
16 H H | L H L L H
17 H H H H L L H
L 2X a | @ | o X H L X Q X @ | o
|
30 H H H L L H ‘ H | H
31 H H H H L H H
32 H H H X H H X H X H H

Q,, Q,, Qyinternal outputs of the up/down counter
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The truth table for setting the measuring ranges should be understood as follows:

The range outputs By. .. B4 are intended to directly drive the five possible decimal places ofa
4-decade display. Simple units with 4 measuring ranges have been taken into consideration.
Forexample, in the case of voltages the measuring ranges with F = low are:

Bo .6000V
B4 5.000V
B2 50.00V
B3 500.0V

The total measuring range therefore comprises 0.1 mV through 599.9 V.
For resistance measuring, however, F; must be high:

B 5.000 k2
Bo 50.00 kQ
B3 500.0 kQ
Bs 5000. kQ

The total measuring therefore comprises 1 Q through 5.999 MQ.
Hence, using control input F, a choice of one of the two groups is basically possible.

The range outputs are also intended to directly drive the appropriate four selection relays
without additional logic gating. When the automatic range selection (e.g. after turn-on) has
notyet found the correct range, some measuring range is expected to be shown anyway. This
side-condition is considered in the truth table of vectors0...17.

It should be noted, however, that Qy, Qa, and Qgin the truth table are internal outputs of the in-
ternal up/down counter. Itis also possible to select one of 5 measuring ranges automatically.
To do this the 4th and the 5th measuring ranges are separated by external gating at
F1 = low (whereby MBs = B3; B4 and MBs = Bq). MByis measuring range 4, MBs is measuring
rangeb.

F2s = high causes an extension to all eight possible measuring ranges. The range selected

appears at outputs By (= Q1), B3 (=Qa), and B4 (= Qs) dual-coded. Hence, vectors 20-27 of
the truth table are fixed.
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Electronic Light Dimmer S566 A

S566B
Type | Ordering code
S566A Q67100-Z135
S566B Q67100-Z120

The ICs S 566, implemented in PMOS depletion technology, permit construction of a digital
electronic dimmer. The output is switched on and off and the required brightness is set via a
single sensor orvia an equivalent extension input.

Special features

® Sensoroperation—no mechanically operated switch components

® Operation is possible from several points (extensions) by means of sensors or push but-
tons

® Can be interchanged with electromechanical wall switches in conventional light installa-
tions

@ Highinterference immunity

® The set brightness value remains stored during short mains voltage interruptions with a
duration =1s

® Low power dissipation

® Only asmall number of peripheral components required

configuratior
Vs 1 [ jﬁ Output top view
Timing
circuit Gt 2[ :’7 Voo
E .
Integrator (; 3[ ]6 inxpfs?smn
?ggﬁ?mnous IA :]5 Sensor input
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S$566B

Maximum ratings
(without external protective circuitry)

Lower {Upper |Unit
limitB  |limitA
Supplyvoltage Voo -20 0.3 \%
Inputvoltage atpins1,2,3,and 8 v -20 0.3 \Y
Inputvoltage atpins4,5,and 6 Vi -20 \Y)
Input current atpins4,5,and 6 1 800 nA
Ambienttemperature Tomo 0 80 °C
Storage temperature T, -55 125 °C

Electrical characteristics ( Tamp = 0t0 80°C, all voltage ratings referredto Vss = 0V)

Test conditions Lower |Typ. Upper |Unit
limitB limit A

Supplyvoltage Voo -13 -15 -18 \Y
Supply current Ioo Voo = —-15V, Tomp = 256°C 1.0 1.4 mA
Supply current if synchroniza-
tion signalis missing Inp Voo = =15V, Tomp = 256°C 04 0.5 mA
Input reverse current 1 V= Vg 10V, T, = 25°C 3 A
Input capacitance G V=0V, f=1MHz 5 pF
Sensorinput
H-inputvoltage H With series resistor Ves—2 Vv
L-inputvoltage Vi 10 MQ, operating Voo Vess—8 |V
Positive H-input current m l from 220V mains supply 35 pA
Triggertransition tral 220V mains sine wave
(H-Ltransition)
Frequency with active signal  f Synchronized with 50/60 Hz 50/60 Hz

clock at synchronization

input
Extension input
H-inputvoltage Vi Ves—2 \
L-input voltage Vi Voo Vss—=8 |V
Positive H-input current m 35 LA
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S566 A

S 566 B
Electrical characteristics ( Tymp = 010 80°C, all voltages referred to Vss = 0 V)
Testconditions Lower |[Typ. Upper |Unit
limitB limit A
Synchronization input
H-inputvoltage Vin l With series resistor Vss—2 \
L-inputvoltage Vi 1.5 MQ, operating from | V4, Ves—8 \
Positive H-input current m l 220V mains supply 240 A
Triggertransition truL 220V mainssine wave
(H-Ltransition)
Frequency f 50/60 Hz
Output
H-outputvoltage Vau Voo =-15V, I = 2mA Vss—6 Vss \
L-outputvoltage Vau Voo =-156V, Voo Vor+0.3|V
H-Ltransitiontime tua 20 us
L-H transitiontime tiva 20 us
H-pulse width ton 40 us

Operation of the inputs

Potential during the positive half-cycle of the mains phase.

Function ' Sensorinput | Extension input
Operated L H
Notoperated H L

The potential during the negative half cycle has no effect.
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S566 A
S566B

Functional description

The S 566 is controlled by means of a single sensor. The duration of contact with the sensor is
used as a criterion for distinguishing the instructions. Input signals which are shorter than
approximately 60 ms are not evaluated. This immunity time is used to suppress unwanted
signals.

Switching on and off

Short touch (60-400 ms) of the sensor area switches the lamp on or off, depending on its pre-
ceding state.

Setting of the brightness (dimming)

If the sensor is touched for a longer period (> 400 ms), the conduction angle is continuously
varied. Itruns across its control loop of 30to 150° (e.g. bright-dark-bright) in approximately 7s
and continues this sequence until the finger is removed from the sensor.

Control behavior
The two variants S 566 A and S 566 B differ in their control behavior.

S$566 A: When the circuit is switched on, maximum brightness is always set. Dimming is
controlled starting from the minimum brightness. If dimming is restarted control
continues inthe same direction (e.g. “brighter”).

S 566 B: When the circuit is switched off, the currently selected brightness is stored and
used again when the circuit is switched on again. Dimming always starts at this
stored value, its direction being reversed for subsequent dimming operations

Extensions

The switching and control functions can also be performed from extensions, which are con-
nected to an extension input provided specifically for this purpose. The central unit and the
extensions are equivalent. Electronic sensor switches or mechanical push buttons may be
connected to the extensions. ‘

Behaviorin the case of mains failure

With the recommended external circuitry, the current state is maintained for atleast 1 sin the
case of a mains failure. If the mains supply is interrupted for longer periods, the circuit returns
to the off state. Across the extension lines, running in parallel to aneutral conductor or ground
line, a large 50 Hz interference voltage may arise. After a mains failure simulation of an input
signal can thus be caused in the circuit. In order to avoid this, it is recommended that a com-
pensating capacitance C; with a maximum value of 470 nF (sufficient for a line length of ap-
proximately 90 m) be connected.
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S$566 A
S 566 B

General

All time specifications shown below are referred to a mains frequency of 50 Hz. For a mains
frequency of 60 Hz, the times ar shortened accordingly.

Control behavior

Control behavior of the S 566: Conduction angle a versus the control signal
A:Controlsignal S = Sensortouched (m <0.4s,— >04s)
S = Sensornottouched
B:S566 A
C:S566B
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S566 A
S 566 B
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S$566 A
S566 B

The suggested application circuit handles the following functions:
® Mains supply for the circuit (Ry, Cy, D1, Da, C3)

@ Generation of a suitable synchronization signal for the internal time base (PLL circuit) of
the IC (R, Cs)

® Amplification of the output signal for driving the triac (T, Rs, Ra)
® Protection of the user (Rg, Ryand Ry1, Ri12)
® Sensitivity adjustment of the sensor (A, Riq)

® Protection of the circuit againstincorrect polarization (Rs, Rs, R13, Da)
The resistors Rs and Rs can be omitted if no extension is connected.
Inthis case, pins 7 and 6 should be interconnected.

® C,, Gsare necessary forinternal functions.
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1000:1,100:1, 10:1 Divider SAJ141

Type | Ordering code
SAJ 141 I Q67100-N62

The SAJ 141 is an asynchronous counter in MOS depletion technology. At three open-drain
outputs, it generates the dividing ratios 1000:1, 100:1, or 10:1 of the input frequency. Counted
are the LH-transitions.

The IC contains a second input with a higher switching threshold for applications in which
high noise immunity is required.

A special reset arrangement provides that the first LH-transition appears at the correspond-
ing output not before 10, 100 or 1000 inputs have occurred.

Maximum ratings

Lower |Upper |Unit
limitB  |limitA
Supplyvoltage Voo -20 03 \Y%
Inputvoltage V -20 0.3 \%
Output current I -15 0 mA
Ambienttemperature (range 1) Tomb -0 70 °C
Storagetemperature T, 55 125 °C
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SAJ 1M

Static characteristics (Tump = 25°C)

Test conditions Lower |Typ. Upper |Unit
limitB limitA

Supplyvoltage Voo -16 -4.75 \%
Supply current Iy -5 -3 mA
H-inputvoltage Vi also forresetinput -1.2 0.3 \%
L-inputvoltage Vi -16 4.5 \"
H-inputvoltage Vinz -25 0.3 Vv
L-inputvoltage Ve -16 -8 v
H-outputvoltage Van Ry =10kQ -2 \Y
L-outputvoltage Vau Ry =10kQ Vor+0.3|V
H-inputresistance Ry 10 MQ
L-inputresistance R, 10 MQ
Permissible output current Iy —10 mA
Dynamic characteristics
Input frequency fi 0 1 MHz
Pulse width twu 450 o ns
Pulse dwell twmi 450 o ns
HL-transition tu 0.3 ms
LH-transition from 0.3 ms
at f = MHz, division 10:1
Pulse width twha 2 us
Delaytime town l Cq=10pF 0.8 2 us
HL-transition time trita l Ry = 10kQ 3 us
LH-transition time trina 04 1 us
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SAJ 141

Block diagram
I
L E —o
2 i i
10:1 Divider wifh oo I &
suppression circuit :1-
Vss
S 10:1 Divider with o Ir——"[l
1 Divider wi z
suppression circuit l‘—l
Vss
£
101 Divider with ot ll—_*’ O3
R1X suppression circuit I‘—_L
Vs
R
Vop & Q3 Gy

Pin configuration

top view
I =Inputs
Q = Outputs

R = Resetinput
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SAJ 141

Timing diagrams

Reset

=

12 3 1000 1500 2000

ot | T/ LML L LT

Output 0, ﬁ et 1 I
touk toy
fum u
1 [ = hugrt gy
R — e

Input I

Output & -1V e TR I

(Rg=10k92

VDU=6V) _________

Input ' Level ! Function

I L Ioblocked

I H LH-transitions atIyare counted
Iy L Iy blocked

12 H LH-transitions atlj are counted
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Package Outline Drawings for Special Function Circuits

Plastic plug-in package 20 A 8 DIN 41 866 (8 pins DIP)
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Circuits for Communications Applications







Push Button Dialler S120A3

Type | Ordering code 1 Package outline
S120A3 | 67100-24 | Figure No.3

The S 120 A 3is a highly integrated MOS circuitin p-channel high voltage technology with the
following properties:

® Dial-pulse generator for indirect number selection

® Clock generation integrated

® Inputs BCD coded

@ Single operation or combination with S121Bpossible

Brief description

In connection with the S 121 B, the circuitis suited for indirect number selection. At its input
the circuit is BCD coded. It has the functions of clock generation and dial-pulse generation.
With appropriate external connections, single application is possible.

Tstop (pin 24) on L-level: Normal operation (output of all digits with preset interval untilmemo-
ry is empty).

When Istop is set to an H-level during the nth digit: Pulse sequence for nth digit is produced
completely, further pulse output blocked.

When later Istop assumes an L-level: Generation of the remaining digits until memory is emp-

ty; this process will not start before a delay of 0...1600 ms.
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S120A3

Operation at clock frequency fc
Maximum permissible clock frequency fomayx = 50 kHz (t =20us)
Minimum permissible clock frequency femin = 10 kHz (¢ = 100 us)

The corresponding times 7’1 . .. 75,78, 79and ¥0... 78 may
be calculated according to the following formulae:

5

n=
fc

nand t'n = éz‘n
fc

The openinputs are connected to an H- or L-level.

Pin configuration
top view

Istop XY Iuns EK WKr nsa Pp ~Vs2 NS CLKwt Ptat 1gyn
T T 2 N S R T B A R - S VA
s Y s O s Y |

23 45 6 7 8 9 10 o1 1
A B GroundC D GK SK "Y1 Tiead ReeadRurite Lcite
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S120A3

Timing diagram

Digif

12 3 45 67 8 9 10 1N 12 13 14 15 none

BCD Code
A

L rJrrn Jror_rJgo

Pulse output criterion

B T UL ___1in T
c o Jquulr— __rfuute TJTL
o ruuuruuut 'L
EK 1 JE Turn-on criterion
GK _LanJ Common contact
SK 1 Jd Critical memory
[N condition
A —-1\
s -
td .
c """’\_J_L_____J_—-—_l BCD inputs
I
D ==df
Il
-+t Reset pulse write-in
ante I ‘{ P counter
Rread | - Reset pulse read-out
I ! counter
Lurite L1l Write-in pulse
11
Treas il M| Read-out pulse
T
f
|

Iclnsi I l

nsa pulse

nsi pulse
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S120A3

Block diagram

T Tt T T T T T T e e e 7
; v‘?lsfop
| L X
| Dial interval IY
| T
} f onsa
A?———- ﬂlansl
B( ) Count |
input Cg—— ounter !
Dy : ﬁjf EK
| — f
| ] ,
GK |
| Counter |
| |
| |
sk {
' I
I/Rremﬂ L }
| |
URueie I+ s I' P,
WKr , : '
| 2048:1 nsi nsi
! LI
| b —9 CLKuun
| ‘? Ps?uf/dyn
L Jeets
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S120A3

Maximum ratings

Lower |Upper [|Unit
limitB {limitA

Supply voltage Vsi = Ve -30 0.3 \Y

Inputvoltage v Vs 0.3 \Y

Outputcurrent -l 10 mA

Ambient temperature Torb -25 85 °C

Storage temperature T, -55 125 °C

Power dissipation Piot 400 mwW

Load capacitance G 50 pF

Electrical characteristics
Test conditions Lower |Typ. Upper |Unit

limitB limitA

Ambient operating

temperature range Tamb 70 °C

Supplyvoltage Vs, = Vs, quasistatic, =27 -23 V
f, = 20.48kHz, t,=1us

Vs =27 -23 \Y,
Vsa =27 =23 \"

Static characteristics (all voltages referred to V= 0V)

Power dissipation Vg = Vs, =-25V 165 mwW
Vi = Ve, =-27V, 100 190 mW
outputs unloaded
Vs =-27V, 7 10 mW
Vs, = 27V, clocked,

t, = 1us, fy = 20.48 kHz 95 mW
Vs =-27V,
Vs, = -27V, clocked,
dutycycle1:1, f, = 20.48kHz
Supply current Isy Vg = Vg, =-25V 6 mA
Is, 1 mA

Inputs with

Schmitt-trigger

Inputl,,and EK Viu -2 v

(pin No.24 and 20) M Vin=-2V 150 uA

Vi -27 10 Y
n Vi =-27V 10 HA
Inputthreshold Vis Iimax = 250 LA -8 -4 -3 \Y)
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S120A3

Inputcurrent [ = f( V)

pA

I
Iis
%
VI —_—
Static characteristics
Test conditions Lower |[Typ. Upper |Unit
limitB limit A
Input without
Schmitt-trigger Vi -2 \%
Iy Vip=-2V 10 pnA
Vi -27 -10 \%
i Vi=-27Vv 10 LA
Outputs Vau Io=0pA 10 Vv
Iou=100pA 9 Vv
Vau lon = 100pA -1 Y
Outputs T, quasistatic operation
Var Ly =0 Vs 10 \)
Vau Ioy =25pA Vs, 9 \%
Van low = 25pA -1 \Y
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S120A3

Dynamic characteristics

Quasistatic operationwith S 121 Aor B
Voltage Vs, f; = 20.48 kHz (f, = 49 us)
Clock amplitude

Clock pulse width

Clockrise—fall

Pulse widths

GK

Rwrile

read

Luite

read

Dial pulse

Pulse/pause 1:1
10:6

Dial pause

Pulse/pause 1:1
10:6

Dialinterval (X=1L,Y =L)
X=LY=H)
(X=HY=L)
(X=H,Y=H)

Pulse intervals

GK-GK

EK-GK

GK’Rwrite

GK-Riead

Rwrite—lwrile

Iwme_ read

Lye—nsa, t, = 1us
I,coq—nsi (1stpulse)
I,.—nsa (lasttransition)

X=LY=L)
(X=LY=H)
(X=H,Y=L)
(X =H,Y =H)

Lower |Typ. Upper |Unit

limit B limit A

-23 -25 =27 Vv
t 1 us
ty 400 us
ty 20 ms
L, 6.25 ms
ty 6.25 ms
t 3.12 ms
ts 3.12 6.25 ms
ts 50 ms
ts 62.5 ms
t 50 ms
t; 375 ms
ty 4125 ms
Iy 612.5 ms
ty 8125 ms
ty 1512.5 ms
To 3 ms
T
T, 3.12 6.25 ms
T3 312 6.25 ms
A 3.12 ms
Ts 6.25 25 ms
T 25 500 us
T 500 us
Ty 400 ms
T 600 ms
T 800 ms
Ty 1500 ms
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S120A3

Dynamic characteristics

Lower |Typ. Upper |[Unit
limitB limit A
Quasistatic, special operation 1
1
fy =20.18kHz, t, = 77
Pulse widths
EK t, 150 us
Lcaa t, 6.25 ms
Pulse intervals')
EK-WKr 7 20 us
WKr-EK 7, 0 us
EK-WKr 7, 20 us
WKr-I,e0q 7, 25us 325 ms

') onlyif clock is low at the same time
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S120A3

@) clocked, f, = 20.48kHz, t, = 77
“lo

S

Timing diagram
Operationwith S121AorB
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Dsu
S
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S120A3

Pulse diagram

Clock voltage Vel ). =20.48 kHz

fv“’%’ fvr— '
10%
Vs2 50%
{ 0% L
bt f=48.83ps
. . 1

For a special operation, f =20.48kHz, £, = ~2—f0
$ e
B e
" T Ty kel T e

1

ekl —ifafe-
[ 1 I
read
- ——————
GK e o e o o o o — —— - e ——— —— -
le—no dial inferval
nsi T LTI Mol
=T,

Ians\ I I I I
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Push Button Dialler Memory S121B

Type | Ordering code | Package outline
S1218B | Q67100-v161 | FigureNo.3

The S 121 B is a highly integrated MOS circuit in p-channel high voltage technology with the
following properties:

® 16 x 4-bit memory for indirect push button dialling
@® BCD-coded inputs

@ Integrated write and read counter with comparator
® Memory contents is kept

@® Combination with S 120 A3 orsingle use

Brief description

The circuit can be used for indirect dialling together with the circuit S120 A 3.

Circuit S 121 B is used for BCD code. Type S 121 A has an MFV coding at its input. The circuit
consists of a 16 x 4-bit memory, the addressing logic and a read-write-counter-comparator.
With appropriate connections, single application of the circuit is possible.

The data inputs may be floating. All other inputs are to be connected to an H or L-level. The

memory has 16 storage locations of 4 bits each. Resetting the write or read counter leads to
memory location 1.
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S121B

When using the criterion SK (e.g. in connection with the S 120 A 3), 15 digits will be written in,
as the 16th writing pulse causes the counters to be equal. The memory capacity of 16 digits
can fully be used if there is at least one read-pulse occurring between the first and the 15th
writing pulse.

The memory information will remain after the reading and resetting of the write or read
counter.

With each writing pulse an information present on the corresponding memory location is re-
placed. Write or read pulses must overlap with reset pulses possibly occurring at the same
time.

Reset, write and read pulses are operating statically (level-effective). The memory condition
SKindicates an H-level (corresponding to a logic zero), if after resetting the write and read
counter an equal number of write and read pulses has been applied.

GK (common contact) has alevel L (corresponding to alogic 1), if one input (A... D) is H.

Even when the read counter remains reset (Rreaq 0N L-level), new information may be written
into the memory.

Pin configuration
top view

Oy Qg ground Q¢ Qp OK - SK =14y Toag Reeag Rurite Lurite
2623 22 N 20 19 18 17 16 15 14 13
M rarararararara o rar—]

il
C IO J L J LI JL JC I L JU JL JIJL_J
1 2 3 L5 6 T8 9 10 N N
Intern. -V, FC. FC. B D FC C FC. A CommonFC.
grounded
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S121B

Block diagram

_____________________ -
Memory ‘l

B

I

Input

Read counter }——<—4{>I/Rreud
1
J}’ I/Rwri're

______________________ .|

255



S$121B

Timing diagram

Digit: 5 3
A f -—= -
pep )8 —F—tams =L -- --
inputs ¢ E T
D__] - LT I -
ok Tl 1 1 | T
Rwrrte/reud I-—-l | o o
|
Iwme n ; n - -
| I M
Ireud ! : - -
| !
SK ! | 1 - - I
1 |
Q ————- : ; - -
Qg i ;‘ 1 _— -
Q- N S p— S p I
Il I
Q e I i _— -
— — [ — ——n Em—
5 3 3 1
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S$121B
Maximum ratings
Lower |Upper |Unit
limitB  |limitA
Supply voltage Vs = Vo =30 0.3 \%
Inputvoltage Vi Vs 0.3 \Y
Outputcurrent -l 10 mA
Ambienttemperature Tamb -25 85 °C
Storagetemperature T. 55 125 °C
Power dissipation Piot 400 mwW
Load capacitance G 50 pF
Electrical characteristics
Test conditions Lower |Typ. Upper |Unit
limitB limit A
Ambient operating
temperature range Tamb 70 °C
Supply current Is outputs unloaded 10 mA
Is, 1 mA
Supplyvoltage Vo = Vs, =27 -23 V
quasistatic,
fy = 20.48 kHz,
t-=1us,
Vsr = Ve =27 -23 Y
Input with
Schmitt-trigger reg.inputsA...D
H-inputvoltage Vin -2 \%
H-input current m Vip=-2V 150 nA
L-inputvoltage i Ve -9 \%
L-inputcurrent n Vi =-27V 250 uA
Inputthreshold (see figure) Vir Ir. < 250 pA -8 -4 -3 \Y
Input without
Schmitt-trigger
H-inputvoltage Vin -2 \Y)
H-input current " Viy=-2V 10 uA
L-inputvoltage Vi Vs -9 \)
L-input current I Vi =-27V 10 uA
Outputs Q4...Qp
L-outputvoltage Vau Io,=0 Ve -10 \%
L-outputvoltage Vau Io. = 100 pA Vs -9 \%
H-outputvoltage Vaou Iow = 100 pA -1 \Y
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S121B

Inputcurrent [ = (V)

1
i)

I =f (v, ) typ. curve

|
|
Iis |
|
} \%
b —_— VI
Dynamic characteristics
Lower [Upper [Unit
limitB  [limitA
Static operation with S 120 A 3
Inputtiming
InputsA...D t 20 ms
Contactbounce 7, 6 ms
Connection of outputs Q,...Q,
o— [ 4 0V (H)
I 22 Qy.-.Qp
Ve v s1215 R=120kQ
517 Vs2
R c v.  C.=30pF
l 217 ‘ L l o
-12v
P

-25V(L)
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S$121B

Output transition timing

L I Iwnfe (Ireud) .,_L_I Iwrme (I

fhp=10ps max
.

reud)

far=10ps max
Wl

—h —h
OV(H) OV(H) MOS
3 36 3 threshold
6_
8k
51
(L)12 4
Va Vi
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S121B

Timing diagram

Input A-D

Iwr[fe I

[+'~f1 EZOpsq
__é310us$H73:10p§_{

RN AL

Input A-D

Lurite

. M G=10us
Lurite I \or
e

M Glops = M Te0ps B

Iread I
2 10ps —
Input A-D I l
- :2 210ps —
3
anre/reud I [
—] fay =10ps

Lurite I i =ty #10ps r'
Ireud | |

Input A-D

—_.{m Fo100psla—
GK J

Time intervals are from 50% of the first pulse voltage to 50 % of the second pulse voltage.
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S121B

Timing diagram

Iwrl%e I |
Ireud " fSKﬁ%ps‘— l_—_l

Input A-D | I
Turite | I
—

Input A-D | [

IWFH‘E I l
— K<10ps

Qap

Dynamic characteristics

Lower |(Typ. Upper |Unit
limitB limitA
Quasistatic operation with S 120 A3
fy=20.48kHz, t, = 1us
Pulse length
InputsA...D t; 20 40 ms
Duration of bounce T 6 ms
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MFV Push-Button Dialling Oscillator S 359

Preliminary data

Type | Ordering code [ Package outline
S359 | Q67000-v477 | FigureNo. 1

The MFV push-button dialling oscillator S 359 in I2L-technology generates the MFV frequen-
ciesina2x1of4code. The precision of the frequency is determined by an external standard
quartz (4.194 MHz); therefore, adjustment is not required.

The internal temperature-compensated reference voltage source determines the output
level and controls the built-in parallel voltage regulator, which ensures proper adaptation to
wiring conditions.

An external 2-pole RC filter can directly be connected in order to meet the CEPT requirements.

The S 359 can be driven by matrix-coded mechanical contacts or open collectors in the push-
button code. In addition, BCD control with open collectors is possible.

Features

® CEPT specification complied with

® Direct power supply

® High precision of frequency (better than 0.4 %)

® Cost efficient standard quartz (222 Hz)

@ May be operated with BCD or MFV push-button code, as required
® Electronic key-interlock and bounce suppression

® Single frequency also possible

® Thermallimitation of power dissipation
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S 359

Block diagram and pin configuration

all
X X,
9 10

] S 359
3 )
F DIA
F1 4 it Clock P;Pg;ummuble rShil:;f r converter
FZ 5 o vider egiste .
3 @
FL ¢ € T 2
- Summer =0 WA
Fgid 2 l I
i G =
F67 12 E Programmable Shift DIA J
Foou | 5 Control divider register converter| !
8 a VE
25 VA
Reference| Currenf
voltage ‘ sink ‘\
15 1] 16
Ea
Pin names

Os, Vs Supply voltage

Fi—Fg Codinginputs

X=X, Connection for quartz f= 22 Hz = 4.194304 MHz
WA Converter output

VE Inverting input—output amplifier

VA Output amplifier

o Connection of filter capacitor
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S 359

Connection of push-button dialling oscillator

Handle switch Dialling key

Polarity
R protection
b o 1
Vs
Bell
S 359
ao o O
7 o]
Os
Voice
circuit
Technical data
Frequency tolerance
fi f fy f fs f; fy fs Unit
Required
frequency |697 770 852 941 1209 1336 1477 1633 Hz
Actual
frequency [697.2 mm 851.1 943 1212.6 1337.5 1472.7 1638.4 Hz
Difference |0.275 1.374 -1.037 2.087 3.829 1.1 -2.898 3.307 %0
Maximum ratings
Lower |Upper |Unit
limitB  |limitA
Supply voltage
Voltage atall connections Vs referredtoOg =0V 14 -0.3 \
Storage temperature I8 -b5 125 °C
Ambienttemperature Tomb i 1—-25 170 1°C
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S 3569

Electrical characteristics

Supply currentrange: 12mA < Is<120mA
(Nominalvoltage: Vs =5V)

Voltage supply dependent on wiring

Internal resistance (£>300Hz):  600Q < R <1100Q2

Le\}e|s

Sumlevel Ps =-4dBm=2dB
Preemphasis Pb=2dB+1dB
Debouncetime 2ms<tg<6ms

External circuitry for push-button dialling oscillator

Single pole RC filter
WA

—O—

Key set

|
Ry= 68K == (;=560pF

|
—0

R=62Q

VE and VA are the connections of an operational amplifier; between WA, VE, VA, a2-pole RC
filter may be used to meet the CEPT requirements.
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S 359

Connection of push-button set

SR

BPLP PP

S R

Yo S o R
N Ve o
"

The push buttons are debounced and electronically interlocked. If more than one key is
pressed simultaneously, the push buttons recognized as pressed first, will be evaluated.

The requirements for the quality of contacts are:
Open contact: Shuntresistance Ry > 50kQ
Closed contact: Contactresistance Re < 1kQ for I = 100 pA
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S 359

Electronic control using the push-button code

+5V
1kQ

T 0k

| [
B0 0kQ | B

1

| iDJ_EAO_
£y i 10kQ F,

|

i —
B30 0kQ | T3

|

i j}
BV Sanisoy T

S 359

\
o+ E | Fs
: |
EéoA—j ) 1‘ Fe
: |
Ewa—j) \l F,
|
|
- Fs
L T7LS03

Inputs E1—E4 control the frequencies of the lower frequency group fi—fs, inputs Es—Eg control
the frequencies of the upper frequency group f5-fg, accordingly. For transmission of a digit,
one input E1—E4 of the lower group and one input Es-Eg of the upper group must be at an
H-level. If more than one input within a group is at an H-level, this condition isrecognized as a
twice pressed push button, and only the first digit recognized is transmitted.

Truth table
E1| 1| 2| 3| A | Digit
Ey| 4 5 6 B
Ez3| 7 8 9 C
Es| » | 0O |#|D

Inputs Es Es E7 Eg
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S 359

Electronic control using the BCD code

+5V

S 359

L _+7LS09

The push-button information is present atinputs Gi—Gz in BCD code

Digit |0 1 2 3 4 5 6 7 8 9 X # A B C D
Input GojL L L L L L L L HHHUHUHUHHH
Gz|L L L L HH HH L L L L H H H H
G|L L HH L L HH L L HHIL L H H
GijL H L H L H L H L HULWHTILH L H

Inputs Gs—G7areused asenableinputs
Gs enable of lower frequency group fi—f;
Ggenable of upper frequency group fi—fg
Gyenable of upperand lower frequency group

H-level blocks the frequencies, L-level enables the frequencies.
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MFV Codec Receiver SM 301

Preliminary data

Type | Ordering code | Package outline
SM 301 | Q67100-x2 | FigureNo.2

Brief description

The MFV Codec Receiver SM 301, fabricated in n-channel technology, processes push-
button signals in a 2 x 1 of 4 code according to CCITT recommendation Q 23 with or without
accompanying dc signal.

The ac signals present are converted to dc signals. 3 output codes may be chosen.

An analog circuit performs the separation of the 2 signal frequency groups by means of filters,
as well as blocking of the dial tone (e.g. for the first digit), conversion of the thus separated
signal-frequencies into rectangular pulse signals als well as supplementary voice-protection
measures.

Features

® CEPT specification complied with
voice protection
noise immunity (signal/noise ratio selectable as 12dB or4dB).
@ Cost-efficient standard quartz (222 Hz)
® Digital processing of the MFV signais and conversion into severai output codes with
scanning 2 x 1 of4 code
binary code
2 of 6 code
® Code control output forinformation transfer
® Suited for MFV dialling methods (according to CEPT)
without accompanying dc signal
with accompanying dc signal
® Mean evaluation time of the SM 301
without accompanying dc signal approx. 28 ms
with accompanying dc signal approx. 15 ms (12to 19 ms)
@ 2 splitting outputs for fast separation of the propagating voice paths,
even with high noise levels
Access time of the splitting outputs: S1 approx. 3 ms, Sy approx. 15 ms
(12to 19ms)
® Holding time of the digit output freely selectable by means of external circuits:
Fixed holding time for by-pass of signal interruptions =20 ms atinput according to CEPT.
Any holding time desired by means of external timing circuit
No holding time for higher transfer frequencies up to 20 signals/sec.
@® Simple means of adapting to different outputinterfaces:
Electronicinterface for the following IC families:
TTL,CMOS,NMOS
Relay driver with 2 mA input current
® Low power consumption
@® 5V supply

} 16 combinations with carry
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SM 301

Example for a complete push-button dialling receiver

EV
WTF
GF
BG
SPS
TG
ABF

ST, ST, 7K

!

GF | _[ABF BG o
— — - =0 AF
" x| LR tf o nr
—° AF,
‘Jf % SPS
0 51
DEV*W;F s 16 SM 301 |—osS,
Re SPS °ACP
0 AF,
GF BG oA
R ’ _7[" —=o0 AF4
1T
PR 0Z BZ
Function blocks Inputs/Outputs
Input amplifier E Input
Dial tonefilter EO,EU Limiter output for upperorlower
Groupfilter frequency group, respectively
Limiter RA1, RA; Access to voice protection circuits
Voice protection circuit STy,STy Controlinputs for output code
Clock generator ZK External control of delay time
Out-bandfilter BZ Switching of accompanying signal
technique
0z Switching of outputdelay prolongation
PR Switching of noise margin 12dB/4dB
AFq...AFg  Outputs
ACP Codec control outputs
S1,S2 Splitting outputs
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SM 301

Block diagram

EO

EU

Channel evaluation
upper frequency group

Periodic confrol

1

Process control

Code
confrol

binary, 2 of6
2x{1of &)

)
Semi -periodic

control

Channel evaluation
lower frequency group

2% (1of &)

15 {16 |1k

St
S2
ACP

AFs
AFs
AFy
AF,

ST, ST, ZK
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Keyboard Encoder with Buffer S600E5
S600E5-P

Preiiminary data

Type , Ordering code | Package outline
S600EL Q67100-2101V5 Ceramic/Figure No.5
S600E5-P Q67100-2133V5 Plastic/Figure No.5

The IC S 600 E5, fabricated in PMOS technology, is suitable for all common keyboards on data
input units, forexample typewriters, teleprinters, data display stations, etc.

Up to 90 keys in the keyboard, which are arranged electrically to form a matrix, are interrogat-
ed cyclically by the IC. When a key is depressed, the corresponding code character is trans-
mitted. The code belonging to the keys can be mask programmed in a ROM in four levels of
90 x 10 bits each. This means that two different keyboards with triple allocation can be imple-
mented (see pages 281/282). Various control functions can be selected with push buttons or
soldering link connectors at ten further points of the matrix.

The S 600 E5 differs advantageously from other keyboard integrated circuits in that it contains
additional contact debounce and aninternal buffer for three characters.
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S600E5
S600E5-P

Pin configuration,
top view
Key column inputs Data outputs

Vg SL SN RS S Sy Sy Sy S¢ S Sy Sy Sy Sy QU Vg ME Ay Ay Ag
L0 39 38 37 36 35 3% 33 32 31 30 29 28 27 26 25 2% 23 22 2
MrrarArararcrararaarararaacraracracrarrarerrm

T OLrCO Ll JCLIJLCIJC I T JC I J I T T T J T T JL T
T 2 3 &L 5 6 7 8 9 10 f 12 138 1 15 16 17 18 19 20
Ve Ty Zn Iy Iy 23 Zg Is I, I3 I, Fy Fp A Ay Ay AL Ag A A

[ ————

- ——

Key row outputs Data outputs
RS = Resetinput SN = Blockinginput SL = Shift-lock message
QU = Acknowledge ME = Message Fi, F, = Frequency inputs

Functional overview on the basis of the block diagram

The complete keyboard consists of the keyset with the contact matrix consisting of 10+ 10
lines and the connected keyboard electronics, which are completely integrated in the MOS
device.

Depression of a key causes the keyboard electronics to present the corresponding encoded
data atthe outputs A1to Aqg.

The main parts of the circuit are:

@ the read portion, consisting of row selector and column selector, which continuously in-
terrogates the 10 x 10 matrix of the keyset;

® two shift registers and one contact debounce stage, for suppression of contact bounce
and protection against noise;

® the mask programmable character memory, which contains the data of 2 x 2 x 90 charac-
ters of 10 bits each, and is controlled in synchronism with the read portion;

@ the outputregisters, which can buffer up to three characters;

® the fetch control, which controls the transfer of characters from the memory to the regis-
ters and the output to the interface;

® the mode register, which converts up to 10 keys into special functions;

@ the control for repetition of characters by continuous depression
A circuit with two timing stages recognizes continuous depression of a key and carries the
character releasing pulses to the fetch control after a preset waiting period; repetition
rates of 60, 90 and 120 ms can be set depending on the encoding of t3and ts.
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S600E5
S600E5-P

The waiting period before repetition, caused by continuous depression of a key, can be set
to values of 300, 390, and 480 ms with the aid of t; and ta2. If “L" signal is present at t; and t,
repetition by continuous depression of a key is blocked.

® the control for character sequences, which generates one of two possible characters and
places itin front of the selected character when specific characters flagged in the 10th bit
are selected from the character memory. These character sequences can be repeated;

® changeover to generation of control characters, by code conversion of the characters

coming from the character memory;
® the clock generatorfor generating the 66 kHz internal auxiliary clock signals.
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S600Eb

S600E5-P

Block diagram
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S600Eb5

S600E5-P

Absolute maximum ratings')

Test conditions Lower |Typ. Upper |Unit

limitB limit A

Input voltage v -20 0.3 \"
Supply voltage Voo -20 0.3 \
Ambienttemperature Tomb -25 70 °C
Storage temperature T, -65 125 °C
Power dissipation Piot Tomy = 25°C 800 mwW
Power dissipation
peroutput Pq 0.4 mW
Electrical characteristics (general) Tymp = —25t0 70°C
Allvoltages referredto Vpp = 0V
Supplyvoltage Vss 475 5 5.25 \
Supply voltage ~Vss 14 12 1 \%
Supply current Is Voo =-12V, Vgg =5V 50 mA
Supply current Ioo Vss =5V, Vg =-12V 10 mA

R, = 12kQ
Inputreverse
current, 7, .= 25°C 1 V= Vs =-18V 5 A
Input capacitance to Vss G Vi=0V, f=1MHz ’ ' 150 pF

') Stresses above those listed under “Absolute maximum ratings” may cause permanent damage to the device. Functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specifi-
cationis notimplied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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S600ED

S600E5-P
Electrical characteristics (inputs)
Allvoltages referredto Vpp = 0V
Remarks Lower |Typ. Upper |Unit
limit B limitA
Inputs QU, SN, RS
H-inputvoltage M Ves—1.5 Vss \%
L-input voltage Vi 0 Vv
Stabilizingtime trs Pulse diagram 1 2 us
Pulse width tn 4 us
Signal transitiontime traL } 0.005 0.05 us
tTLH
Key columninputs Si... S1o
H-inputvoltage Viu Ves—2.5 Vss \"
L-inputvoltage Vi Ve Vss-8 |V
Stabilizing time trs Pulse diagram 1 2 us
Pulse width ty 4 us
Electrical characteristics (outputs)
Outputs Aj... Ao, MEin push-pull mode
H-outputvoltage Vau Vss—0.6 Vss \Y)
L-outputvoltage Vau Vo =-11V 0 0.5 \Y
Delaytime o Vs =4.75V 5 us
Testcircuit1
Pulse diagram 2
Outputs A1 ...A10, MEin tristate mode
Tristate outputvoltage Vas Vo =-11V 1.5 35 \)
in blocking condition Pulse diagram 3
L-outputcurrent T, 0.4 mA
Delaytime too Testcircuit2, Vss =5V 30 us
Delaytime ton Testcircuit1, Vss =4.75V 5 us
Key row outputs Z1 ... Z10
H-outputvoltage Vau Vo =-11V Vss—1 Vss \Y
L-output voltage Vau Ves = 4.75V Ve Ves-9 [V
Test circuit3
Delaytime toun Pulse diagram4 5 s
Delaytime ton 3.6 us
Output SL, shiftlock
H-output voltage Vau Vo =-11V Vss—2 Vss \Y
L-outputvoltage Vau Ves =5V Vas Ves=b [V
Testcircuit4
Delaytime ty Pulse diagramb 6 us
Signal transitiontime truL 1 us
i 1 us
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S600E5
S600E5-P

Pulse diagram 1

Reference signal:
Clock @,

Inputsignal Viu
Vi

Pulse diagram 2

Reference signal:
Clock @&,

Pulse diagram 3

Reference signal:
Blocking SN

RS = H-signal

Output Van
signalsA,... A, ME Vo

Pulse diagram 4

Reference signal:

Clock @,
Key row Van
outputsZ,...Z, Va

Pulse diagram5

Reference signal:

Clock @,

Qutputsignals Van
Shiftlock Vac
Output SL
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S600ES
S600E5-P

Test circuits

Testcircuit1:

Voo
R
Output
%‘L
Voo Vss
R = 50kQ. ( = 40pF
Testcircuit3:
Veg
R
Output
L
Yoo Ves

R = 30kQ ¢ = 170pF

Test circuitb:

Testcircuit2:

Vss Vg = 25V
R
Output
¥ Q
Ves Voo

R =50KQ. = 40pF

Testcircuit4:

Vs Vs
G
Output
_1,_ R
V, v,

R = 6.8KQ 5%
€, = 20pF
I, = 1.6mA

In order to test the internal clock generator, twice the operating frequency is applied to F2
(without external RC-network). The resulting @ clock can be obtained at outputs Z1...Z10,

connected with a ten-input AND gate.
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S600E5-P
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S600E5

S 600 E5-P
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S 600 E5

S 600 E5-P

C R | COLROW | B | Comment | COLROW | B | Comment C B | B
0 O | code | code | 0] I
L W | table T table T N TI|T
u accord.to | 8 accord.to | 8 T 9 110
M CCITT/5 CCITT/5 R
N 0
Key- UNSHIFT SHIFT L
board .
matrix Allocation | 1} 11

Keyboard 1
4 113 L 2 1] x| ! X | x
4 2|3 7| x |7 2 7 x| X | X
4 3] 3 8| x |8 2 8| x | ( X | X
4 4 | 3 9| x |9 2 9| x |) X | x
4 512 13| x | = 3 13| x | = X
4 6| 6 13| x [ m 4 13| x | M CR X | x
4 712 12 | x |, 3 12 | x | < X | X
4 8| 3 O|x|O 5 15 | x | - us X
4 91 3 0| x| O 3 15 | x | ? X
4 10| 2 14 | x 3 14 | x | > X
5 113 6| x| 6 2 6| x| & X | x
5 212 2 A2 HEX 2 3 A3 HEX X | x
5 32 4 A4 HEX 2 5 Ab HEX X | x
5 4| 2 6 A6 HEX 2 7 A7 HEX X | x
5 512 8 A8 HEX 2 9 A9 HEX X | x
5 6|2 10 AA HEX 2 11 AB HEX X | x
5 712 12 AC HEX 2 13 AD HEX X | x
5 8|2 14 AE HEX 2 15 AF HEX X | x
5 913 0 BO HEX 3 1 B1 HEX X | x
5 10| 3 2 B2 HEX 3 3 B3 HEX X | x
6 112 0 AO HEX 2 1 A1 HEX X | x
6 213 6 B6 HEX 3 7 B7 HEX X | x
6 3] 3 8 B8 HEX 3 9 B9 HEX X | x
6 41 3 10 BA HEX 3 11 BB HEX X | x
6 513 12 BC HEX 3 13 BD HEX X | x
6 6|3 14 BE HEX 3 15 BF HEX X | x
6 7|6 0 EO HEX 6 1 E1 HEX X | x
6 8|6 2 E2 HEX 6 3 E3 HEX X | x
6 9|6 4 E4 HEX 6 5 E5 HEX X | x
6 10| 6 6 E6 HEX 6 7 E7 HEX X L
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S600EbD

S 600 E5-P

c R | COLROW | B | Comment | COLROW | B | Comment | C B|B |
0 O | code | code | (0] bl
L W | table T table T N TI|T
U accord.to | 8 accord.to | 8 T 9 |10
M CCITT/5 CCITT/5 R
N 0]
Key- UNSHIFT SHIFT L
board .
matrix Allocation | 1l ]

Keyboard 1
7 113 4 B4 HEX 3 5 B5 HEX X | x
7 216 10 EA HEX 6 11 EB HEX x | x
7 316 12 EC HEX 6 13 ED HEX X | X
7 416 14 EE HEX 6 15 EF HEX x | x
7 5|7 0 FO HEX 7 1 F1 HEX X
7 6|7 2 F2 HEX 7 3 F3 HEX X
7 717 4 F4 ESC 7 5 F5 ESC X
7 8| 7 6 F6 ESC 7 7 F7 ESC X
7 9|7 8 F8 ESC 7 9 F9 ESC X
7 1010 10 | x | NLCRLF 0 10 | x | NLCRLF X
8 116 8 E8 HEX 6 9 E9 HEX x | x
8 213 3(x |3 4 0| x| 8§ NUL X | X
8 3|2 15| x | / 6 0| x|’ x | x
8 417 13 | x | @ 5 13| x| U GS X | x
8 512 11 | x| + 2 10 | x | * X | X
8 6|7 12| x| 0 5 12| x| O FS X | x
8 717 11| x | & 5 11| x| A ESC. X | x
8 8|2 3| x | # 5 14 | x | ° RS X | x
8 913 11 x | 3 10 | x X | x
8 10 | 7 14 | x 5 15| x | - us X
9 117 10 FA HEX 7 11 FB HEX X | x
9 213 3| x| 3 2 3| x| # X | x
9 3|56 14 | x | ~ 7 14 | x | - RS X | x
9 4 | 4 Ol x | @ 6 O] x |\ NUL X | x
9 5|5 11| x| 7 11 | x | { ESC x | x
9 3|3 11 x | 2 11| x| + X | X
9 7|3 10 | x | : 2 10 | x | * X | x
9 8|5 13| x | 1] 7 13 x|} GS X | X
9 91|56 12 | x |\ 7 12 | x || FS x | x
9 10| 2 16 | x | / 3 15 | x | ? X | x
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S 600 E5-P
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S600E5

S 600 E5-P

C R | COLROW | B | Comment | COLROW | B | Comment Cc B |B
(o] O | code | code | o] [
L W | table T table T N T\ T
U accord.to | 8 accord.to | 8 T 9 (10
M CCITT/5 CCITT/5 R
N 0
Key- UNSHIFT SHIFT L
board .
matrix Allocation | 1 1]

Keyboard 2
3 113 1] x |1 2 1 x | ! X
4 2|3 7| x |7 2 15 | x | / X
4 313 8| x| 8 2 8 | x | ( X
4 41 3 9 (x| 9 2 91| x |) X
4 5|7 14 | x | B 3 15 | x | ? X
4 6|6 13| x| m 4 13| x | M CR X
4 712 12 | x |, 3 11 | x | ; X
4 8| 5 2 D2 HEX 5 3 D3 HEX X | x
4 91| 3 O|x 1|0 3 13| x | = X
4 10 | 2 14 | x 3 10 | x X
4 113 6| x| 6 2 6| x| & X
5 212 2 A2 HEX 2 3 A3 HEX
5 312 4 A4 HEX 2 5 A5 HEX
5 4|2 6 A6 HEX 2 7 A7 HEX
5 512 8 A8 HEX 2 9 A9 HEX
5 6| 2 10 AA HEX 2 11 AB HEX
5 712 12 AC HEX 2 13 AD HEX
5 81| 2 14 AE HEX 2 15 AF HEX
5 913 0 BO HEX 3 1 B1 HEX
5 10| 3 2 B2 HEX 3 3 B3 HEX
5 112 0 AO HEX 2 1 A1 HEX X | x
6 213 6 B6 HEX 3 7 B7 HEX X
6 313 8 B8 HEX 3 9 B9 HEX X
6 4| 3 10 BA HEX 3 11 BB HEX X
6 5|3 12 BC HEX 3 13 BD HEX X
6 6|3 14 BE HEX 3 15 BF HEX X
6 716 0 EO HEX 6 1 E1 HEX X
6 8| 6 2 E2 HEX 6 3 E3 HEX X
6 916 4 E4 HEX 6 5 E5 HEX X
6 10| 6 6 E6 HEX 6 7 E7 HEX X
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S 600 E5

S 600 E5-P

Cc R | COLROW | B | Comment | COLROW | B | Comment C B | B
0] O | code | code | (0] | |
L W | table T table T N T|T
U accord.to | 8 accord.to | 8 T 9 |10
M CCITT/5 CCITT/5 R
N 0
Key- UNSHIFT SHIFT L
board .
matrix Allocation | Il 11

Keyboard 2
6 113 4 B4 HEX 3 5 B5 HEX X
7 2|6 10 EA HEX 6 11 EB HEX X
7 3|6 12 EC HEX 6 13 ED HEX X
7 4|6 14 EE HEX 6 15 EF HEX X
7 517 0 FO HEX 7 1 F1 HEX X
7 6|7 2 F2 HEX 7 3 F3 HEX X
7 717 4 F4 HEX 7 5 F5 HEX X
7 8| 7 6 F6 HEX 7 7 F7 HEX X
7 917 8 F8 HEX 7 9 F9 HEX X
7 101 7 10 FA HEX 7 11 FB HEX X
7 116 8 E8 HEX 6 9 E9 HEX X
8 2|3 3| x| 3 4 0| x| 8§ NUL X
8 3|2 710 x| 6 O x|’ X
8 4|7 13 | x | @ 5 13| x| U GS X
8 51 2 11 | x | + 2 10 | x | * X
8 6|7 12 | x | 6 5 12| x| 0 FS X
8 717 11| x| 4 5 11| x | A ESC X
8 8|2 3| x | # 5 14 | x | ° RS X
8 913 12 | x | < 3 14 | x | > X
8 10 | 2 13| x| - 5 15 | x | - us X
8 117 12 FC HEX 7 13 FD HEX X
9 217 14 FE HEX 7 15 FF HEX X
9 3|4 0 CO HEX 4 1 C1 HEX X
9 4 | 4 2 C2 HEX 4 3 C3 HEX X
9 514 4 C4 HEX 4 5 C5 HEX X
9 6| 4 6 C6 HEX 4 7 C7 HEX X
9 714 8 C8 HEX 4 9 C9 HEX X
9 81| 4 10 CA HEX 4 11 CB HEX X
9 914 12 CC HEX 4 13 CD HEX X
9 10 | 4 14 CE HEX 4 15 CF HEX X

Bit 8correspondsto L-signal
Bit 9isx:No repetition
Bit 10is x: No character sequence
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7-bitcode inaccordance with JSO/CCITT No.b

> 0 0 o |o 1 1 1

> 0 0 111001 1

l I > 0 1 0 1 0 1 0 1
Bits Ey bslbs ba |3 |5 |br [roue™™ 0 1 2134|567
olo|ofo 0 |NUL (TC7)DLE | SP | O |@(8)| P | p
olo|ol1 1 |(TC1)SOH |DC1 1|1 lAalalalag
olof1]0 2 |mc2ysTx |[DC2 " 12 | B|R|b|r
olol1/1 3 [(Tc3)ETX |DC3 #EY 3 | c | S| c|s
ol1]/o]o0 4 |(TC4)EOT |DC4 $ |4 |D | T |d]|t
o101 5 |(TC5)ENQ |(TC8)NAK | % |5 | E | U | e | u
ol1]1]0 6 |[(Tceyack [(TC9)SYN | & |6 | F |V | f | v
o111 7 |BEL (TC10)ETB 716 W|g|w
110|000 8 |FEO(BS) CAN (|8 |H | X | nh|x
1]o0]ol1 9 |FE1 (HT) EM Yy to |1 Y [ iy
11010 10 [FE2(LF) SUB . Jlzlijl|lz
100111 11 |FE3(VT) ESC + | ; K [IA | k [{@E)”
1(1]|0]0| 12 |FE4(FF) IS 4 (FS) Col< Lo o ey
1(1]0(1 13 |FE5(CR) IS 3 (GS) - =M 10 m p@
111110 14 SO IS 2 (RS) >IN T n TRy
10111 15 |l 1S 1 (US) / |2 o] - | o |DEL

*) National character, in this case assigned in accordance with DIN 66003
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Meanings of the abbreviations of equipment and transmission control characters

Abbre- Position German designation International

viation Column/row (inaccordance with DIN 66003)| designation

ACK 0/6 Positive Riickmeldung Acknowledge

BEL 0/7 Klingel Bell

BS 0/8 Rickwartsschritt Backspace

CAN 1/8 Ungliltig Cancel

CR 0/13 Wagenrucklauf Carriage Return
DC1..4 1/1..1/4 Geratesteuerung Device Control

DEL 7/15 Loschen Delete

DLE 1/0 Eritfcnh“atl’ﬁ:::gungs' Data Link Escape

EM 1/9 Ende der Aufzeichnung End of Medium

ENQ 0/5 Stationsaufforderung Enquiry

EOT 0/4 Ende der Ubertragung End of Transmission
ESC /1 Umschaltung Escape

ETB 1/7 Elnodci:es Datentibertragungs- End of Transmission Block
ETX 0/3 Ende des Textes End of Text

FE 0/8..0/13 Formatsteuerung Format Effector

FF 0/12 Formularvorschub Form Feed

FS 1/12 Hauptgruppen-Trennung File Separator

GS 1/13 Gruppen-Trennung Group Separator

HT 0/9 Horizontal-Tabulator Horizontal Tabulation
IS 1/12..1/16 Informationstrennung Information Separator
LF 0/10 Zeilenvorschub Line Feed

NAK 1/5 Negative Rickmeldung Negative Acknowledge
NUL 0/0 Null Nil

RS 1/14 Untergruppen-Trennung Record Separator

Sl 0/15 Rickschaltung Shift-in

SO 0/14 Dauerumschaltung Shift-out

SOH 0/1 Anfang des Kopfes Startof Heading

SP 2/0 Zwischenraum Space

STX 0/2 Anfangdes Textes Startof Text

SUB 1/10 Substitution Substitute Character
SYN 1/6 Synchronisierung Synchronousldle

TC 0/1and others Ubertragungssteuerung Transmission Control
us 1/15 Teilgruppen-Trennung Unit Separator

VT 0/11 Vertikal-Tabulator Vertical Tabulation
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Static 10 K Bit Read Only Memory S 607

Preliminary data

Type | Orderingcode | Package outline
S607 | 067100-z108 | FigureNo.4

Technical characteristics

® p-MOS technology with ion implantation

® Supplyvoltages +5,-12.0V

@® Staticinputs, TTL-compatible

@ Tristate outputs

® Maximum output currentloading 1.6 mA, typ. 0.4 mA
® Accesstime approximately 10 us

® Power dissipation max. 700 mW

® Operating temperature:0to70°C

® Mask-programmable

Column decoder "

10f 9 t«
‘ Yao

vy

0

' Row 9x12x96 rows |
! decoder programmable }
! 1of 96 ROM matrix Buffer !
! due to 10368 bit }
! CCITT ‘
By 0——1 No5 | —»f 0%
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PCM 2-Channel Codec SM61A
S291

Preliminary data

Type l Ordering code | Package outline
SM61A Q67100-2134 Figure No.3
S 291 Q67000-A1388 Figure No. 2

The PCM 2-channel Codec consists of two ICs, SM 61 Ain NMOS technology and S 291 in bi-
polar technologgy. The favorable characteristics of both technologies permit construction of
a PCM system with only a few additional passive components.

Features

® A-compandingto CCITTG. 711

® Serial PCMinterface 2.048 MHz for 1 PCM 30/32 system

® Alldigitalinterfaces TTL compatible

® The PCMis switched on directly by external channel pulse control

® Free selection of the Codec channel in relation to the PCM connection (multiplex system)

® Single stage Codec configuration can be switched directly

® Reading and writing of the PCM information as required and independent of each other

® Codec for 1 or 2 analog channels with 8 kHz sampling or for 1 analog channel with 16 kHz
sampling

Applications
® Transmission systems ® Multiplex terminals
® Switching systems ® Digital subscriber circuit

® Single stage concentrator (32 switch channels)
® Single stage switching matrix for PABX and PAX
telephone systems (32 switched channels)
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Shortdescription

The PCM 2-channel Codec is a configuration for full duplex operation of two independent
four-wire telephone circuits (bandwidth <4 kHz, sampling rate 8 kHz). The transmitting and
receiving filters, a holding capacitor, and an offset and compensation network are required as
external components.

For every analog circuit the PCM information can be connected as required in both directions
by external pulse control and independently of the PCM converter to a serial PCM 2.048 MHz
multiplex system. This is made possible by a buffer arrangement between the PCM system
and the PCM converter.

The Codec can be used without modification as a single channel converter for full duplex op-
eration with a sampling rate of 16 kHz.

Level adjustment for the transmitting and receiving directions is carried out outside the Co-
dec at the filters; the maximum drive limit of the Codec can be adjusted at the compensation
network.

The bipolar chip contains a reference current source, whose polarity can be reversed exter-
nally, for D/A conversion, and a current-voltage converter, together with a comparator and
two operational amplifiers for flexible matching of the analog inputs. The NMOS chip con-
tains all other necessary components of a PCM Codec, such as coding and decoding se-
quence control, PCM registers with D/A converters, offset control output, and the buffer ar-
rangement for variable PCM input and output and the input and output sample and hold
switches of the analog side.

Block diagram

r i

} \

Channel 1 | Clock {

—»——— Input |

Analog In ‘\ sample FCM |

and Output Out .

l hold Comparator regigter |

Channel 2 | switch I

: Job |

Channel 1| control 1 ‘

—=—+——  Output ‘

| sample r ‘

Analog Out { and ‘ D/A PCM E
— <t houd Converter Output In

Channel 2 ; switch register |

‘ |

{ ‘ |

| |

| Reference |

} voltage }

| \

| |

- |
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Pin configurations

NMOS SM61A

GNDp
SE2
SEq
PCMA
PCME
EE,
£E,
CLK
SYE
Vpp
Vg
TA;

N MOS
SM 61A

Lt
FTTTTTTTTITTT

Pin definitions SM 61 A
Symbol

1. Power supplies
Vee
Vob
Vss

GNDp
CLK

2. Analoginterface

TEq 1
TEM

TEs l

GNDAa

TA;
TAM
TA;

~———

3. PCMinterface
PCMA

292

Function

+12V +5%
+5V +£5%
-5V +5%

Digital ground
2.048 MHz clock

2inputsensor,
connected onone side

Analog ground

2 output sensor,
connected onone side

PCM output

Bipolar S 291

WNE ;—

WPE
WK 4
WA 1
1A,
1A,

Bipolar
S 291

TTTTTTTTTT

Description

referred todigital ground,
power consumption 150 mW

Dutycycle 1:1

Analog channel 1
Center point
Analog channel 2

Analog channel 1
Center point

I h ]
Analogchannel2

PCM informationin nini code
(even numbered bits inverted),

serially at 2.048 MHz. Bit sequence

inorderto decreasing signific-
ance. Channel allocation deter-
mined by transmit control pulse
SET + SEZ (otherwise tristate)
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Pin definitions SM 61 A

Symbol Function
PCME PCMinput

4. External control pulses

Description

PCM informationin nini code, seri-
allyat2.048 MHz; channel alloca-
tion determined by receiver con-
trol pulse EE + EE;

Duration of all control pulses corresponds to the channel division of the multiplex system
(8 bits). The pulses start with a positive pulse edge and are active at ground potential.

SYE Synchronization pulse
for PCM converter

EE; \ Receiver pulse foranalog

EE» ) circuits1and 2,
respectively

SE; \ Transmitter pulse forana-

SE, J logcircuits 1and 2,
respectively

Pin definitions S 291

Symbol Function

1. Supply voltages

Vs +5V +5%

Os Ground

-Vs -5V £5%

2. Reference current source

URA Reference voltage output

URE Reference current source
input

1A } Reference current source

1A, output

IK Reference currentsource
compensation

VE Input of signinformation

(TTLcompatible)

Startand synchronization of the
PCM converter control. PCM
transferin both directions be-
tween PCM converterregisters
and buffers.

Control pulse for reading the PCM
information from the multiplex
systeminto the corresponding
PCM buffer for analog circuit 1 and
2, pulse duration 8 clock pulses
(corresponding to time se-
quence). '

Control pulse for writing the PCM
informationinto the multiplex sys-
tem fromthe corresponding PCM
bufferofthe analogcircuit1or2,
pulse duration 8 clock pulses
(corresponding to time se-
quence).

Description

Power consumption 50 mW

URA =125V,

temperature compensated
Aresistor between URA and URE
determinesthereference current
1A = -1A2

H-level:1A1 >0
L-level:1A1 <0
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Pin definitions S 291
Symbol Function

3. Comparator

KNE Inverting input

KPE Non-inverting input

KA Output

4. Operational amplifiers

VWVHE l Inverting inputs of
WNE; l opamps1,2,3

WPE, l Non-inverting inputs of
WPE, opamps1,2,3

WPE3 [ o

WA l

WA, Outputsofopamps1,2,3
WA3 l

WKq Compensation of

wléi opamps1,2,3

Pin definitions MOS/bipolar

1. Signals

KE Comparator

VA Sign

ANA Automatic zero balance
1E Reference current |
1A Weighting currentD/A |

294

Description

Input of comparator decision
Switched polarity
Compensates the offsetof the
comparator

Polarity switched by VA
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S 291

Maximum ratings
NMOS circuit SM 61 A
Supply voltage (referred to Vss) +20 \
Functionalrange V. ominat £ 10% \%
Ambienttemperature Tomb -25t075 °C
Storagetemperature I8 -60to0 150 °C
Total power dissipation Prot 300 mwW
Bipolar circuit S 291
Supplyvoltage Vs +10 \Y%
Output current Tya +30 mA
Differential input voltage Vivoe +8 \%
Input voltage for op amps and comparator +10 \

forsign +0.4t0 =10 \Y
Functional range +4to £10 \
Ambienttemperature Tamb -25t075 °C
Junctiontemperature T 125 °C
Thermalresisiance Risamy | 120 K/W
Total power dissipation P 600 mW
Storage temperature T, -65t0 150 °C
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S 291
Electrical characteristics
(Vss=-Vs=-bV, Vpp=+ Vs =45V, Vg = +12V, Tamb = 25°C)
NMOS circuits SM 61 A
Analog valuerange +25 max. \Y
Inputlevel TTLcompatible
Outputlevel 1TTLload 200 pF
Input and output capacitance 10 max. pF
Lowest step sequence 1.2 mV
Autozero 0.4 max. mV
Output delay time 100 ns
Input hold time 100 ns
Time difference between CLK and SYE +50 ns
Resistance of sampling switch 2009Q;20 MQ
Cross talk attenuation 80 dB
Bipolar circuit S 291
Min. Typ. Max. Unit
Reference current source
Reference voltage Via 1.2 1.25 1.3 V
Temperature coefficient of Vis Opa 300 ppmK-
Input offsetvoltage Voe +5 mV
Impedance of reference current outputs R 10 MQ
Rins 10 MQ
Signs
Inputcurrent (Ve = 0) =L 3 10 nA
H-inputvoltage Vien 2 \")
L-inputvoltage VieL 0.8 \Y
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Electrical characteristics (Continued)
Comparator

Min. Typ. Max. Unit
Input current Ie 10 50 nA
Input offset voltage Ve +5 mV
H-outputcurrent Tan 200 A
L-output current Tear 10 mA
H-outputvoltage Vian |4 \"
L-outputvoltage ViaL -4 V-
Hysteresis Viceny 0.25 04 mV
Voltage gain Av 100 dB
Propagationdelay toin 0.8 us
Input common-mode range +3 \%
Operational amplifier
Input offsetvoltage Viveos +5 mW
Input current Twe 10 30 nA
Input offset current Tneos 10 nA
Modulationrange (R, = 150Q) Viun |25 25 \%
Input synchronizationrange Vivee |-25 25 \Y)
Voltage gain Av 75 dB
Transient response of an outputvoltage (1%error, inverter 0.5 us
with A, = 0dB, voltage variation V¢ = 20mV)
Leading edge d Viya/dt 2 V/us
Codec SM61A/S 291 System
Signal-to-noise ratio S/N |2dBabovetolerancerange dB
Level dependency of residual attenuation Within limits of tolerancerange  |dB
Frequency dependency of residual attenuation Within limits of tolerancerange  |dB
Quiescent noise >-65 dBmO
Crosstalk
Within channel dBmO
Between channel >-65 dBmO
Clock frequency 2.048 MHz
Power consumption Pt 250 mW
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Signal-to-noise ratio in accordance with CCITT

dB
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\

N

N

|

N
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wlo ]

Signal-to-noise ratio —

L - . Fig.4/G.712

|

| A

2[4. I/ % T T T CC"IJTT/ ‘l‘
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16 [

12
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O
NN
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Measured curve
- Recommended S/D tolerance scheme (CCITT)
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v ~O—| Siemens
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O 2 - channel Codec
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Level dependency of residual attenuation
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Functional description

General

In pulse code modulation transmission systems, the low frequency signal mixture, limited by
a band-pass filter, is sampled at 8 kHz and converted into an 8-bit PCM code, corresponding
to 266 quantization steps. Consequently, coding and decoding with two channels must be ex-
ecuted in the SIEMENS Codec within the clock period of 1/8 kHz = 125 us. The time multiplex
system PCM 30/32 specified by CCITT, using a bit rate of 2.048 Mbit/s, therefore permits nest-
ing of 30 telephone channels and 2 control channels.

CCITT (G. 711) specifies a 13-segment companding characteristic for the analog value and
PCM code correlation (A companding), with which the SIEMENS 2-channel Codec conforms.
The first bitis determined by the sign of the signal. The 2nd to 4th bits indicate in which of the
eight characteristic segments the signal is located. Finally, the last four bits (Bit5. .. Bit8) de-
fine one of 16 intervals within the characteristic segment which represents the closest ap-
proximation to the sampled value. As the four sections which lie around the zero point have
the same rate of increment, and consequently the same resolution (Segment 7), there are 13
segments in the total characteristic with rates of incrementin the ratio 2:1, producing a corre-
spondingly higher resolution for small signal amplitudes than for large amplitudes.

13-segment compander characteristic
Segment LLLO

Bit 1234 | 4 : ‘

(L B 200n00L0, i
Dol

000l

LLLO 12

Lot 1 7/
LLOD 10

LOLL
LOLO

-1 -172 I ‘

i ‘ T 1
K e

’ /.6 00L0 LooL \
| j‘[s 00LL .

| 4 0LOO LO00

3 oLoL 118 16 132 132 116 1/8
2 OLLO 1164
- 11128
,,,,,, o 1 OLL 0000
y
000L
" //
~ -~
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try for SM 61 A and S 291
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The offset voltage of the current-voltage converter must be adjusted with potentiometer P;.

Theresistors ff1and Ry determine the maximum outputlevel Vo = R2/R1 URA (URA = 1.25V)
URA can be adjusted with Ry or Ry, respectively.

’

The operational amplifiers WA1 and WA2 can be used as required, e.g. as voltage followers
after the output holding capacitors (TA1, TA2).

Timing diagram Clock synchronization pulse

Clock CLK _m

Synchronization | \[ /‘

pulse SYE . |
it e e

10ns <ty <50ns
fi >500ns

The transmitting pulses SEy, SE2 and the receiving pulses EEq, EE; can be assigned to any one
of the 32 time sequences.

For short distance operation (SE1 = SE; = L), the Codec generates the transmitting and re-
ceiving pulses internally. It assigns time sequence 0 to channel 1 and time sequence 16 to
channel 2.

Pin assignments of the evaluation board

1 11 N.C. 21 412V Ves
2 12 SE, 22 NC
3 0V Analog 13 SE 23 N.C.
4 14 PCMA 24 NC.
5 +5V Voo 15 PCME 2% NC
6 _BV Ves 16 EE % NC.
7 17 EE; 27 -5V Vss
8 . 18 ClockCLK,2.048MHz 28  N.C.
9 0VDigital 19 SVYE 29 45V Voo
10 20 N.C. 30 NC.
31 NC
Pins 5and 29 (+5V)

6and 27 (-5 V) must be connected together on the female connector.

Interconnect 0V analog and 0V digital with low resistance on the female connector and con-
nectto 0V of the powersupply.
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PCB for2-channel Codec

SIEMENS
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Decoding:

The 8-bit word received from the PCM 30/32 through the input PCME of the SM 61 A is ex-
panded digitally to a word length of 13 bits and passed to the D/A converter. The sum weight-
ing current at IA is connected to the current-voltage converter of the bipolar circuit, whose
output voltage is connected to TAM, the input of the sample and hold section. The resulting
analog voltage of the channel is held by the 2.2 nF capacitors at TAj and TAy, respectively, and
via the two op ampsin S 291 and the external low-pass filters to the analog output channel.

Encoding:

The bandwidths of the analog AF signals from channels 1 and 2 are limited by input low-pass
filters and connected alternately via the input sample and hold circuits to the positive inputs
of the comparator (see timing diagram). The common 3.3 nF hold capacitor for the two chan-
nels is connected to the TEM pin of the sample and hold switches. In order to determine the
sign of the sampled value, the PCM word 00000000 is generated in the converter register and
transmitted as analog value zero. This ensures that the weighting current IA is 0 and that the
voltage at the negative inputis also 0, via the current-voltage converter. The comparator thus
makes a decision about the sign, and the direction of the reference current from IA, (S 291) to
IE (SM 61 A)is switched via VA (sign output SM 61 A), connected to VE (sign input S 291). The
next bit is now set to 1, and the new 8-bit word is converted to 12 bits, the corresponding
weighting current connected to the current-voltage converter, and the voltage proportional
to the weighting current compared with the sampled value in the comparator. The compara-
tor decision indicates whether the bit is to be retained (if Vsample. = Wveight) or reset to zero.
This approximation is carried out step by step until the last bit is reached, i.e. until the best
possible approximation has been achieved. The final 8-bit word representing the sampled
value can now be shifted out via PCMA with a decreasing significance, each second bit being
inverted in the process.
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Timing

All control pulses have the width of one word within the channel pattern (2 8bit PCM), syn-
chronized with the pulse edge of the 2.048 MHz clock. The duration of one clock period would
basically be sufficient for the synchronizing pulse SYE, with a synchronous negative-going
edge, butthe length is not restricted.

Timing diagram

Codec for short distance operation

Multiplex
pattern

o~
N
E

K, J[————- T [Kar K sl Ko

SYE

Codec Oﬂl_J l——l

Codec O @ Analog channel 1 subscr. @ Analog channel 2 subscr.2 @

F— 32 channels=125 ps -—1
PCMA Ko Kag

Ky
Transmif line

SYE
Subscr.1 Ay Codec 0 - -

Subscr.2 Az PCME | I
L 1 | A Receive line
&1l - 1s 11 K] Il
. E Subscr.1 Subscr. 2
. I
|
i

SYE PCMA

|
Subscr 31A1 | ~oects |
Subscr. 324, | PCME |

se, L 15

Receive line Transmit line
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Decoupling in timing from the multiplexline

In this operating mode, the transmitting and receiving pulses for an analog channel have the
same channel position. Basically, the channel position of the synchronization pulse SYE may
be selected as required.

SE, E

l—1T——’ F—az channels 125ps+]

S5 PCMA Ko KX KY K3t
A, D _____ - Transmit line

Az
PCME

Dﬁ-_k ;D Receive line

SE, EE, SE, =EE, - S, = FF,

Receive line Transmit line

However, difference in the propagation delay of a PCM word will occur, depending on the se-
lected channel position of SYE. For example, assume that SYE = SE; = EE; = Kginthe chan-
nel pattern and SE2 = EE2 = Ki. A PCM word received from the receive line of the multiplex
system at time interval Ko will then be transferred to the converter register and decoded only
after afurther 125 us, with the next synchronization pulse at time interval Ko. The same applies
to the PCM word accepted during time interval Kig and for the PCM words to be transmitted.
If, however, SE; = EE1 = Ko, SE2 = EEy = Kigand SYE = K3, then the PCM word received dur-
ing Ko is transferred to the converter register during interval K1 and the word received during
K1 is transferred during interval Ki7. The same applies to the PCM words to be transmitted.
Similar considerations apply to each channel allocation constellation; these lead to

Muldem control for minimum propagation delay

In the case of an arrangement with uniform synchronization pulse SYE for all 16 Codecs, for
example at channel time Ko, channels Ko and Kig would consequently be specified as Codec
transfer channels Uy = Ko and U, = Kys. A control requirement is the condition that channel
U1 is assigned to an Aj subscriber (SEz = EE,) and that channel U; is assigned to an A; sub-
scriber (SE = EEy).

A Muldem PC board BG with nCodecs forms 2nchannels of the multiplex system. If the BG is
controlled such that the 2n control pulses (SE = EE) of the BG are distributed uniformly
throughout the pattern, then the above condition is fulfilled if the A2 connections of the Co-
decs are assigned to Channel 0...15 and the Ay connections to Channel 16...31 on all BGs
(Number 32/2n).
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BG
BG,

l«— Control pulses*{‘-[onfrol pulses —»
for A, subscr. for Ay subscr.

IL SYE = K, I8

Subscriber/channel allocation for minimum PCM propagation delay with uniform channel distribution
and uniform synchronization pulse

In the case of a block assignment of the mulitplex channels per BG, i.e.immediately adjacent,
the distribution of connections for each BG must again start with an Az connection (remaining
distribution as required), if SYE = Kyis also true. This results, with uniform BGs in connection
of an Az subscriber to channel 16, which means that a second synchronization pulse SYE = Ky
is required. With two synchronization pulses, the following division seems advisable: Codecs
of the first half of the multiplex frame receive SYE = Kgand the Codecs for the second half re-
ceive SYE = Kjs.

o Sps

Ko Kis 1 Kyg K31 '_

SYE =K, | I ;
\ T
[T s,
SYE =Ky \_/ /m BG3

|V —
SYE =K, _ﬂ A, Subscriber ”_BG&

SYE =Ky H

Subscriber/channel allocation for minimum PCM propagation delay with the channels allocated in
blocks
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A uniform synchronization pulse per BG or Muldem offers the advantage of better control fa-
cilities of all synchronously running converters; however, a second synchronization pulse in
addition to the control pulses is required and problems may occur with the voltage supply
(voltage drops, coupling). An alternative solution would be the distributed synchronization,
where the control pulses carry out the synchronization tasks.

Theruleisverysimple:
YE = SE, = EE,

The synchronization pulse is thus identical with the control pulse for the A; subscribers and
can be connected directly on the chip. The converter timings of all Codecs will then be dis-
placed by 2 channels with respect to each other.

r—ff———— 125us —

! Channel occupation of a
n ” ” “ ﬂ ” ” “ “ group of Codec circuitfs
Ay Ay A A A A A A
\_v_/ \_V_/ \ﬂ;J \4‘\,_/

Codect C0d$c 2 Codec 3 Codec &
\ \

\ | . )
r'L \ \ Distributed synchronization

! pulses corresponding to
m a SVE =, -,

A; Subscr<—] SYE

Codec

IR
Control pulses
> < —

A

n
N

|

A, Subscr.<—>

m
m
o

Subscriber/channel allocation for minimum PC propagation display with distributed synchronization
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Switching operation

In this operating mode, the transmitting and receiving lines of each multiplex system are
identical. In contrast to the operating modes described previously, no coupling matrix is re-
quired (physical through connection: transmitting line subscriber X, receiving line subscriber
Y: time offset between transmitting channel subscriber X and receiving channel subscriberY)
in order to permit calls between subscribers whose Codecs are connected to the same trans-
mitting and receiving lines.

Subscr. A__ L

S | 1]

-]

Ij Multiplex system

il

S E S E

E subscr. A=EE subscr. B=SE subscr.B=EE subscr. A

Subscr. B -—

SYE

— Common transmit and receive line

Switching operation
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PCM 2-Channel Codec

SM61A1
S291A

Advanced information

Type | Ordering code [ Package outline
SM61A1 Q67100-2134-S1 Figure No. 3
S291A Q67000-A1388-S1 Figure No.2

In addition to the features of the SM 61 A/S 291, the PCM 2-channel Codec SM 61 A1

has the following features:

® Power-down mode
® Low power dissipation (75 mW/channel)
® Small number of external components

Analog _, |
In

Analog
In
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PCM2-Channel A/u-Law Codec SM61B
S291A

Advanced information

Type | Ordering code | Package outline
SM61B Q67100-2134-S2 | FigureNo.3
S291A Q67000-A1388-S1| FigureNo.2

The PCM 2-channel Codec SM 61 B/S 291 A has, in addition to the features of the SM 61 A1/
S 291 A, a switching facility between A-law and p-law. The u-law companding is used mainly
in USA and is standardized in accordance with CCITT.
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Package Outlines of Communications Circuits

Plastic plug-in package 20 A 16 DIN 41866

16 pins, DIP
7.6+0.2
E £
3 A
a 401
& 0.25
o e m 6y 71|
254 165max 045°% 7,6”'24
16 9
1 8 Weigh 12
le 20‘0‘3 eightapprox.1.2g

Figure 1

Plastic plug-in package 20 A 24 DIN 41866
24 pins, DIP

| 3 401
v ; ! 025"
oLl o ke
25k 15max 045" 18 g3 —»

24 13

e T I I O e O e O

L [ = 5 =y == o e e
1

12
— 39,/ J-O‘A—rﬂu} Weightapprox.2.5g
w Dimensions in mm

l-

!
3503 51max
P

|/0.5min

—

Figure 2
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Ceramic package

24 pins, DIC
_ i, ]
£ '—r—'
S ~
A ef b~
m
B 0.25
e . i8e
256 045 12 13 5 2406l
%o e P
Su _._l. S S Weight approx.3g
1 12
e———— 3155 ——J
Figure 3

Ceramic package
28 pins, DIC

R T,
E
~
~
-l > - le 15,20 206
13 1 254 457"
28 15

P N T T S

S N A = Weight approx.3.56g
1 i Dimensionsinmm

———— 3655 —

Figure 4

+01
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Package Outlines of Communications Circuits

Plastic or ceramic package, 40 pins

"

15
A 1S
ol !
m
02535
ﬁmﬁhmhﬁﬁﬁhﬁﬁﬁmﬁhﬁmné,
l
) iy
\
|
T T IT T LI JC T C T CT T CIT T T C T T T T 7 7 +
1 20
.~ —— e ey
Version b, b, h / a
max.
Plastic (P) 14 45 15.24 +02 5 525 0...15°
Ceramic 15.3, 15.25 o5 5 51.5.5 0°
Figure5 Dimensionsin mm
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Memory Devices

Summary of available microcomputer memory devices

See the Microcomputer Data Book 8080, Edition 1979/80, for detailed data

Type Organization | Techn. l Operating Supply Access Number
! mode voltage time of pins
i (Read)V (max.)ns

RAM circuits (Random Access Memory)

SAB 2102A-4~- 1024 x1 |NMOS |stat. +5 450 16
SAB 2102A-6—- 1024x1 [NMOS |stat. +5 650 16
SAB 2102AL-4- 1024 x1 |NMOS |stat. Low Power |+5 450 16
SAB 2104A-1- 4096x1 |NMOS |dyn. +5;+12 150 16
SAB 2104A-2- 4096x1 |NMOS |dyn. +5;+12 200 16
SAB 2104A-3- 4096 x1 |[NMOS |dyn. +5;+12 250 16
SAB 2104A-4- 4096 x1 |NMOS |dyn. +5;+12 300 16
SAB2111A-4- 256 x4 |INMOS |stat. +5 450 18
SAB 2114~ 1024 x4 |NMOS |stat. +5 450 18
SAB2114-2- 1024 x4 |NMOS |stat. +5 200 18
SAB2114-3- 1024 x4 |NMOS |stat. +5 300 18
SAB2114L- 1024 x4 |NMOS |stat. Low Power |[+5 450 18
SAB 2114L-3- 1024 x4 |NMOS |stat.Low Power |+5 300 18
SAB2117-2- 16 384x1 |NMOS |dyn. +5;+12 150 16
SAB2117-3- 16 384x1 |NMOS |dyn. +5;+12 200 16
SAB2117-4- 16384 x1 |NMOS |dyn. +5;+12 250 16
SAB 2142- 1024 x4 |NMOS |stat. +5 450 20
SAB2142-2- 1024 x4 |NMOS |stat. +5 200 20
SAB 2142-3- 1024 x4 |NMOS |stat. +5 300 20
SAB 2142L-3- 1024 x4 |NMOS |stat. Low Power [+5 300 20
SAB 2147~ 4096 x 1 NMOS |stat. +5 70 18
SAB 2147-3- 4096 x1 |NMOS |stat. +5 55 18
SAB5101L- 256 x4 |CMOS |stat. Low Power |+5 650 22
SAB5101L-1- 256 x4 |CMOS |stat. Low Power [+5 450 22
SAB 8102A-4— 1024 x1 |[NMOS |stat. +5 450 16
SAB8111A-4- 256 x4 |NMOS |stat. +5 450 18
ROM circuits (Read Only Memory)

SAB 8308- ] 1024 x8 |NMOS |stat. +5;+12 450 24
SAB 8316A- 2048 x8 |[NMOS |stat. +5 450 24
EPROM circuits (Electrically Programmable ROM)

SAB 1702A- 256x8 |PMOS |stat. +5;-9 1000 24
SAB 1702A-2—- 256 x8 |PMOS |stat. +5;-9 650 24
SAB 1702AL-2- 256 x8 |PMOS |stat. Low Power |+5;-9 650 24
SAB 2704- 512x8 |NMOS |stat. +5;+12 450 24
SAB 2708- 1024 x8 |NMOS |[stat. +5;+12 450 24
SAB 2708-1- 1024 x8 |NMOS |[stat. +5;+12 350 24
SAB2716- 2048x8 |[NMOS |stat. +5 450 24
SAB 2716-1- 2048 x8 |NMOS |[stat. +5 350 24
SAB 2716-2- 2048 x8 |NMOS |stat. +5 390 24
SAB 2732- 4096 x8 |NMOS |stat. +5 450 24
SAB 2758- 1024 x8 |NMOS |stat. +5 450 24
SAB 4702A- 256 x8 [PMOS |stat. +5;,-10 1700 24
SAB 8702A- 256 x8 |PMOS |stat. +5;,-9 1000 24
SAB 8708- 1024 x8 [NMOS |stat. +5;+12 450 24
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Technical information

Since the announcement of the first highly integrated semiconductor memory devices in
1969, this type of ICs has developed rapidly. The advantages of manufacturing memories in
semiconductor technology are:

@® Low physical volume due to high memory density

® Low power consumption

® High operating speed

® High reliability

® Uniform construction technology for memory and logic circuits

@ High flexibility with respect to memory capacity and type of organization in the develop-
ment of memory systems

@ Falling costs per unit of information

These advantages are fully utilized by the large advances in semiconductor technology and
circuittechniques.

Memory types

The following are the types of semiconductor memories which are widely used.

The most widely used type of memory is the random access memory (RAM). These are mem-
ory circuits where the memory elements are arranged in form of a matrix and are selected by
using row and column lines as coordinates. Depending on the application, they are organized
in words or single bits. Their applications range from memories in small control systems to
main memories in the central processing units of large computer systems.

In the case of read only memories (ROM), the contents of the memory are written in either
mechanically or electronically during manufacture. Again, the memory cells are arranged in
the form of amatrix and can be read separately. Their applications range from storage of table
values for mathematical functions via storage of microprograms and functional sequences
up to use as code converters, character generators, etc.

Electrically reprogrammable read only memories are programmed and, if necessary, erased
by the user himself. Their type of organization and their possible applications are similar to
those of mask programmed read only memories.

In the case of optically erasable EPROMs (erasable and programmable ROMs), the contents
of the memory can be cleared completely by exposing the device to ultraviolet light. Repro-
gramming is then carried out by application of suitable electrical pulses. The stored informa-
tion remains in the memory even when the supply voltage is switched off.

The electrically erasable and programmable ROM (EEPROM ) offers the further advantage
that the complete contents of the memory can be erased by an electric pulse. Reprogram-
ming is carried outin the same manner as for the EPROM.
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Characteristic parameters of memories

The specific characteristic parameters of memories defined below are used for comparison
of semiconductor memory circuits.

Memory capacity: Number of memory cells in a memory device. This is specified, depending
on the organizationin words X bits (word length) or bits, 1 KBit corresponding to 1024 bits.

Access time: The maximum time from addressing of a memory element until the information
is available at the data output of the memory device.

Cycle time:The minimum time between two sequential write or read operations. In the case of
random access memories, the time indications are normally specified for two different op-
erating modes, namely either pure write or read cycles or read-modify-write (RMW) cycles,
where the contents of a memory cell are read and then new information is returned to the
same memory cell within one cycle. As itis possible to read information from semiconductor
memory circuits without destroying it (NDRO = non-destructive read out), which means that
the information does not need to be written back into the memory after reading, the cycle
time is notmuch longerthan—and in the best case —even to the access time.

Power dissipation:The electrical power dissipation is specified as a total power dissipation or
power dissipation per bit. Itis also possible to define the current consumption for the standby

mode and the operating mode.

Electrical operating conditions: These contain details on the number and values of the supply
voltages, levels of input voltages, current and voltage waveforms at the data output.

Operating temperature range: The temperature range within which the memory operates re-
liably within its electrical specification.
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Memory principles

Volatile memories

StaticRAM

In the case of static memories, the memory elements are formed by two inverters with a feed-
back circuit (bistable flipflop), the logical information “0” and “1” being assigned to the two

stable states. In the basic circuitin figure 1, the two load resistors are replaced by two transis-
tors Tz3and T4 with a fixed bias voltage due to the reduced space requirements for transistors.

Row selection

—
T Column selection

Figure 1

The transistors Ts and Tg are used for selection of the memory cells. If these transistors are
made to conduct by the row selection line, then the information can be detected during read-
ing by means of the potential difference between the column lines, while the flipflop is set to
the required state via these lines during writing. The stored information remains stored as
long as the supply voltage remains within its specified range. As a current continuously flows
through one of the two halves of the flipflop, the power requirements of static semiconductor
memories are higher than those of dynamic memories (see next section).
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Dynamic RAM
In dynamic memory elements, the information is stored as a chargeina capacitance. The ba-

sic circuit shown in figure 2 represents a so-called one-transistor cell in which the information
appears as a potential jump on the data line, depending on the capacitor charge, as soon as

Row selection

i
i‘lﬁl—ﬂ

Vis Data line
Figure 2
transistor T1 is caused to conduct via the row selection line. Due to the unavoidable leakage

currents, the information (capacitor charge) must be refreshed periodically. Refreshing is
carried outin the circuit by read cycles at the refresh addresses, the whole row being regener-
ated by selection of a memory element. As the leakage of the capacitor charge is accelerated
athigher temperatures, the minimum refresh time (normalvalue: 2 ms) requires particular at-
tention at the maximum permissible operating temperature. Due to the few components re-
quired, large memory capacities can be implemented per device.

Non-volatile memories
ROM

The contents of mask programmed ROMs are loaded by the manufacturerin accordance with
the customer’s specifications. Wherever programming of a memory cell is required within a
matrix arrangement of rows and columns, an MOS transistor is generated during the manu-
facturing process of the device. Correspondingly, cells which are not programmed are repre-
sented by absence of such transistors.
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In a matrix arrangement as shown in figure 3, the row selection line is connected to the gates
of allmemory transistorsin arow.
The drainterminals of allmemory transistors in one column are connected to one data line.

Data line

Programmed cell \
(transistor) Lf' Row selection

Unprogrammed cell

( no transistor) l I—.,-

Figure 3: Cel] selectioninan ROM

Acellis selected by applying alogical “1” potential to a row selection line, in accordance with
the required cell address, and applying logical “0” potential to all other row selection lines. If
the cellisan MOS transistor, then it conducts and pulls the data line down to logical “0” poten-
tial. If the cell is not programmed, no current flows and the data line remains at the logical “1”
potential. The data line signal is amplified and connected to a data output terminal.

The simple construction of such a memory matrix permits implementation of large memory
densities and thus high memory capacities per device.

EPROM, EEPROM

The memory element of the electrically reprogrammable ROM is the SIMOS transistor
(Stacked Gate /njection MOS). It contains a lower, floating gate and an upper control gate, as
shown in figure 4. The floating gate is used as a charge storage element: The cell is pro-
grammed by injection of high energy electrons into the floating gate. The charge cannot be
dissipated as the floating gate is completely isolated from its surroundings.
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l
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! I
| T
Vr1  (unprogrammed ) | V1o (programmed)
Read voltage
Confrol gate voltage of the cell——
Figure4: SIMOS transistor Figure5: Threshold voltage shift of the cell

Charging of the floating gate causes the threshold voltage of the cell to be shifted. As shown
in figure b, the threshold voltage originally has a very low value, which means that selection of
the cell by means of a voltage at the control gate causes a current to flow through the memory
transistor. Programming shifts the threshold voltage to such a high value that the read volt-
age atthe control gate can no longer switch the cell to the conducting state.

In a matrix arrangement similar to that of an ROM, the status of the selected cell (pro-
grammed = 0, unprogrammed = 1) is detected by evaluating the current flowing through the
cell after connection of the read voltage. A current flows from drain to source of the cell only if
the cellis not programmed; a programmed cell remains cut off.

The stored charge of a cell is changed only during programming and erasing. Storage without
voltage or read operations do not influence the programmed state of the cell. For this reason,
EPROMs and EEPROMSs can be used just like ROMs.

In the case of the optically erasable EPROM, the contents are erased by exposing to ultravio-
let light. The photo effect then permits the electrons stored in the floating gate to flow
through the oxide to the substrate.

Inthe case of the electrically erasable EEPROM, the memory cell is additionally equipped with
an erase area, inwhich the floating gate is separated from an erase electrode by a particularly
thin layer of oxide. If a high voltage is applied to this electrode, then the electrons on the float-
ing gate “tunnel” through the thin oxide layer to the erase electrode, due to the high field
strength. This operation is considerably faster than optical erasure.
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Memory technologies

Semiconductor memories are divided into two groupes, based on the manufacturing meth-
ods used.

Bipolar memories

Bipolar memory circuits consist of transistors in TTL (Transistor- Transistor Logic) or ECL
(Emitter Coupled Logic) technology, the ECL circuit being characterized by particularly high
speeds. Due to their compatibility with the corresponding circuit technology, they are very
easy to use. On the other hand, they have a high power consumption and a low integration
density. Their use is advantageous wherever a high operating speed is required.

MOS memories (MOS = Metal Oxide Semiconductor)

Inthe case of MOS memory circuits, MOS field effect transistors in P or N channel technology
are used. Circuits in N channel technology can be integrated to a higher degree, have a rela-
tively high operating speed due to the greater mobility of the charge carriers, and are compat-
ible with TTL technology. In general, MOS technology offers all prerequisites for low cost
manufacture of memory circuits with large capacities, due to the simplicity of the structures,
the small number of manufacturing steps, and the electrical characteristics of MOS transis-
tors.

Testing techniques

The correct function of semiconductor memory devices can be affected by a large number of
technological and circuit error mechanisms. It is thus not sufficient to check the circuits for
addressability and for the ability to store the logical information “0” and “1”. Memory circuits
have a tendency to react critically to specific addressing sequences combined with write/
read operations (pattern sensitivity). For this purpose, a test unit with which the required
write/read cycles with non-linear addressing (test pattern) can be generated. In addition, ex-
perience has shown that the testing effort and costs increase as the square of the number of
bits. These high testing requirements make it necessary to use complex computer controlled
systems with programmable test pattern generators and adjustable timing voltage condi-
tions, with which all critical operating states can be simulated.

In order to guarantee the high reliability of semiconductor memory devices, they are subject-
ed to so-called preaging, where the devices are operated under increased voltage and tem-
perature conditions ("Burnin”) in order to discover any weak points, which could cause early
failures during normal use.
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Special handling of MOS memory devices

Although MOS circuits are protected to a great degree against destruction by static charges
by suitable integrated protective structures, a few rules must be observed when handling
such circuits.

® MOS devices should always be stored in suitable packing materials (conductive foam,
short-circuit brackets) and should be placed only on conducting surfaces.

® Allbenches, equipment, and test jigs must be grounded.

@ Persons who work with MOS circuits should be connected to ground (neutral conductor)
via aresistor of atleast 100 kQ2.

@ Itis not permissible to handle MOS components with their pins.
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128 x 1 Bit StaticECLRAM GXB10147 A

Preliminary data

Type f Ordering code ] Package outline
GXB10147A | Q67000-S38 | Figure No. 1

@ Very high speed ECL memory

® Accesstimetyp.10ns

® Fully decoded

® 128 x 1bit organization

@ Memory expansion by chip enable inputs (chip select)

® OR-tie capability

® Static mode of operation, no refresh necessary

@ Stabilized characteristic of the current consumption

® Negative 7C of current consumption, self stabilizing

® 16 pin metal ceramic package

® Compatible with Motorola MCM 10147 AL, Fairchild F 10405
® Compatible with logic families ECL 10 k and Fairchild 95 k

Pin configuration (top view)

Ve DO TSy GS, WE DI Ag NC

% 15 1% 13 12 m 10 9
1 | — —1 —1 — /M — Pin names
AiAs Addressinputs
o] Datainput
CS,,CS, Chip select
WE Write enable (read/write)
o DO Data output
S B et e e s e e Vie Supply voltage (-5.2V)
12 3 4 5 6 71 8 Vee Ground
Vie A Ar Ay Ay AL A Vg NC Notconnected
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GXB10147 A

Block diagram
Ao
A, o~ Address register [~ Column decoder
A, o L
A, 00— & o
Ai % g M1e6mogy r;;\f;ix
F—{ 9 =

As " R x8=1 it

a
Ay 00— © 3

=2 I
DI o— ) . Data output
WE Write enable |—» Write |Read =™ Tregister F—ODO
Sy o— .
— Chip select
€S,
Absolute maximum ratings’)
Supply voltage Vee -7 \Y
Input voltages Vi 0to Vie \
Output current Iy 50 mA
Ambienttemperature Tamb 0to85 °C
Storage temperature T -55t0125 °C

') Stresses above those listed unter “Absolute maximum ratings” may cause permanent damage to the device. Functional
operation of the device at these or at any other conditions above those indicated in the operational sections of this
specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device
reliability.
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DC characteristics

Tamb = 25°C, Veg = 5.2V +£10%, R = 50 Q with respectto-2.0V
Fan cooling with 500 fpm linear

Testconditions Min. Typ. Max. Unit
H-inputvoltage M -1.105 -0.810 |V
L-inputvoltage Vi -1.850 -1475 |V
H-outputvoltage Vau lRL =50Qto-2.0V -0.960 -0.810 |V
L-outputvoltage Vau ViiminatA,Dl, -1.900 -1.650 |V
l/IHn\inat_VWl
Vi.mexatCS;,, CS,

H-input current A, DI, CS I 35 uA
H-input current WE In 75 uA
L-input current n -6 uA
Supply current Iee 80 100 LA
AC characteristics

Vee =-5.2V+10%

25°C 85°C
Min. Typ. Max. Min. Typ. Max. Unit

Accesstime tace 10 12 14 ns
Enabletime tee 6.5 8 9 ns
Write pulse width fww 8 8 ns
Write recovery time twr 8 ns
Set-uptime Ato WE bws |4 ns
Set-up time CSto WE tews 1 ns
Set-up time DI to WE tws 1 ns
Hold time WE to A twan 3 ns
Hold time WEto CS twen |1 ns
Hold time WE to DI ton 1 ns
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GXB 10147 A

Access time test circuit

o———A, [ &) Vg

o———A; 309"
o———A,
Inputs { o——As DO 2 Test output
o———A¢ 20 pF 0
82Q

Vee Vic

') The load resistance shall be 50 Q to -2 V. This test circuit meets the requirement, working with Vge. Other voltage dividers
canbe used, aslong as the general condition is observed.
2) Total load capacity, measurement set-up and measuring apparatus included.

Timing diagrams®)

Read cycle
Addresses X
DO
le— facc

S S

- j/—— (0)
L fee »] b ¢ J

3) Timing points are 50 % of the logical amplitude.
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GXB 10147 A

Write cycle

Addresses 3& X
D) 3

e
L
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1024 Bit ECLPROM GXB 10149

Preliminary data

Type | Ordering code . Package outline
GXB10149 | Q67000-R117 | FigureNo.1

The elements are Ni-Cr resistors which can be fused by defined current pulses. The original
information L (W, = —1.65V to~1.85 V) in the unprogrammed state changes by the program-
ming operation irreversibly to H state (V4 = -0.81 to -0.96 V) in the selected memory loca-
tions. Additional 32 test bits are provided for static, dynamic and programming tests.

® 256 x 4 bit organization

@ Fastaccesstime 12 nstypically

® Fully decoded

® Ceramic package DIC 16

® Compatible with ECL10klogic family

Pin configuration

(top view)

Ve BG, Do, E ; DO, As

16 15 1 13 10 9

e e e Agto A, Address inputs
CE Chip enable
DO,toDO, Dataoutputs
Vee Supplyvoltage-5.2V
Ver Programming voltage
Vie Ground

L.OJ O T J O O O I

1 2 3 4 5 6 7 8

Ve Ay Ay Ay A A Ay Vi
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GXB 10149

Block diagram

V

Ve ) ——(0V) P
Vee (16) ———(0V) Program

circuit Vep
Ve (8) ———(-52V) L
A (9) — | — 1024 bit PROM matrix (32x32)
3 Address | | Row
A, (10) ——{ amplifier | | decoder
b : and and Row —r— Y%
Ag (6) ——— decoder switch o

I ‘T_A,,_ Col.
Ay (S) —— ]
Ay (T ——o —— NiCr fuse
Ay (&) ——
A, (2) — | Address ——— Column Column Column | | Column | | Column
! amplifier  |———— decoder swifch switch switch swifch
A, (3) —— I
CE (13) — C.E ‘”Fd programming — Data outpuf
circuit
T T T T
D04 (15) DO,(14)  DO4(12) DO, (1)

Absolute maximum ratings')
Read mode (Vcp = Ve = 0V)
Supply voltage Ve -7 \"
Inputvoltages v, 0to Vi \"
Output current Iy 50 mA
Ambienttemperature Tomo 0to 85 °C
Storage temperature T, -55t0 125 °C

Programming mode (Vee = 5.2V +5%)

Programmingvoltage Ver 7 \"
Data outvoltage Voo 4.5 Vv
CEvoltage Vee -5.6 \Y
Programming current Iee -50 mA

') Stresses above those listed unter “Absolute maximum ratings” may cause permanent damage to the device. Functional
operation of the device atthese or at any other conditions above those indicated in the operational sections of this speci-
ficationis notimplied.
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GXB 10149

DC characteristics

Tamb = 25°C+3°C, Vig = -5.2V = 5%, fan cooling min. 500 fpm linear,
RL=50Q+1%to2V+5%

Test conditions Min. Typ. Max. Unit
H-input voltage Viu -1.105 -0.81 \%
L-inputvoltage ViL -1.85 -1475 |V
H-input current Iy Viy=-081V 250 A
L-inputcurrent In Vi =-1.85V 10 nA
atallinputs
H-output voltage Van -0.96 -0.81 \
L-output voltage Vau -1.9 -1.65 \%
Supply current Iee 110 pA
AC characteristics
Tamb = 0°Ct085°C, Ve = -5.2V+5%
Enabletime
CEtoDO tee 6 ns
Accesstime
addresstoDO tace 12 ns
Timing diagrams
Chip enable access time Address access fime
—_ - T
CE Address
e e e ————— — —_—

Reference voltage for input and dafa output signals is -1.29V
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GXB 10149

Programming specifications
Tamb = +25°C, Vgg = -5.2V+5%

Recommended programming conditions

Supplyvoltage
Programming voltage
Bitvoltage (selected)
Bitvoltage (not selected)
Programming current
Addressinputvoltage

Block diagram - Programming procedure

%

1

0
J
v

C

-

Address 9
inputs 10

-5.2V+5%
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-2.0Vt5%
CE

Conditions Limits Unit
Vee 0 Y
Vep +6.4+0.1 Y
Vbos Bitto be programmed +35+0.2 \%
Voou Bitnotto be programmed -1+0.2 \%

Tee Vee>-5.5V -45+1 mA
™ -0.96100.81 Y
Vi -1.85t0 1.65 \%

+ 6.4V

-

ov
to= £ =10 to 50 ps

A

Programming
voltage

Bits to be programmed

+35V

-

VOL
to= f =10 o0 50 ps

Bits not to be programmed

Bit selection

-1.0V

-

f.o o=t =10 to 50 ps

O0mA

-45mA
f = 200 to 300 ps
. =10 to 50 us

g

Programming
current

V> =55V




GXB 10149

1. Word selection Viaaddresses Agto As.

2. Programming
operation: Apply programming voltage, bit selection and programming cur-
rentinthis sequence.
Duration of programming current: 2to 3ms.
Remove programming current, bit selection and programming
voltagein this sequence (see pulse diagram).

3. Read check: VcpatOV.
Alloutputs over50Qat-2V, VeeatL.
Aprogrammed bithas Vonz-0.98V.
Anunprogrammed bithas VoL =-1.65V.
4. Programming time: Typically one programming cycle with 1 ms programming time is
sufficient.

Timing diagram

+6.4V
Yep /
o —

435V Bit to be programmed Progrlumrned
v bits
% oy
V. — Bit not to be programmed = ‘e — — — — —
oL Unprogrammed
bits
0 —
I ——\ f
© —i5mA \
<-16V —
" \ AN
€ .55V J
~——— Programming inferval ————ste— 51113
rogramming inferva inferval

g Fuse cycle ——————————

—— Time
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Static 256 Bit ECLRAM GXB 100 473

Preliminary data

Type 1 Ordering code | Package outline
GXB100473 | Q67000-Q215 | FigureNo.4

The GXB 100 473 is a static, high speed random access memory in OXIS technology and is
compatible with the ECL 100 k family.

@ 64 x 4 bit organization

® Max. access time: 8ns

® Power dissipation 2.7 mW/bit

® Inputand output levels and supply voltage compatible with ECL 100 k family
® Inputforchip select

® OR-tie capability
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GXB 100 473

Pin configuration (top view) Pin names
A-A
A5 A, NC VEE A; A, D‘;r[;h
24n23ﬂ22ﬂ21ﬂ20ﬂ19n DO-DO;
! 18 cs
NC > %INC WE
WE A “;cc' Veeo
< 3 16 (33
€s L:A A, NC
15
b, EINC
> 16
ofy =100,
13
DI, ] 0o,
U7 Us Uo Uw“ﬂUu
DIy NC Ve Vo DO, DO,
Block diagram
DO
0123 s
| | ] |
Qutput amplifier .
and data outputs Chip selecf
Read amplifier |
. 3
ATl £ . Eol—WE
A1 — é— o w) g
83— i Le
A,/ oS Memory matrix oo
A g 2511
2e ' o © 2 DI
= oo
< o o
Address amplifier x8f—3
and decoder

T
Alo AS

Addressinputs
Datainputs
Data outputs
Chip select
Write enable
GND1,GND2
Supplyvoltage
Not connected
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GXB 100 473

Absolute maximum ratings')

Supply voltage Vee -4.05t0-4.95 \%
Inputvoltage Vi GNDto Vg

Output current Iy -50 mA
Ambienttemperature Tt 0to 85 °C
Storage temperature T, -55t0125 °C

Functional description

Four of the 256 cells of the memory matrix are selected with the six address inputs Ag to As via
the Xand Y decoders.

These four cells can be read or written with new information, depending on the state of the
write/read control and the signal at the WE input.

During the read cycle, the information from the selected cells is moved via the output amplifi-
erto the data output. The values available at the data input Dl have no effect.

During the write cycle, the values available at D1 are transferred to the four selected cells. In
this mode, the output amplifieris disabled and D O always has “Low” level.

The write/read control and the output amplifier can be disabled or enabled simultaneously via
the chip select input CS. If they are disabled, it is not possible to read from or write into the
memory, regardless of the logical values at the remaining inputs. The contents of the memory
remain unaffected.

The deviceis a non-inverting memory, i. e. the logical value written in at Dl is identical with the
logical value read out at DO. In all operating states, a “Low” level is present at the output, ex-
ceptwhena “High” level is read. This characteristic makes it possible to connect the outputs
of several devices together, the common output then having “High” level only when a “High”
level is generated by a selected chip. With these connections (OR-tied connections), itis pos-
sible to assemble virtually unlimited memory capacities.

') Stresses above those listed under “Absolute maximum ratings” may cause permanent damage to the device. Small
geometry bipolar integrated circuits are occasionally susceptible to damage from static voltages or electric fields. It is,
therefore, advised that normal precautions be taken to avoid application of any voltage higher than maximum rated
voltagetothisdevice.
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GXB 100 473

Truth table

Input Output Operating
mode

CS WE DI Open emitter

H X X L Disabled

L L L L Write “0”

L L H L Write “1”

L H X H/L Read“1"/“0"

Operating and test conditions

Tamb = 25°C, Vec =0V, Vegg = 45V = 10%, outputload 50 Qto-2V

DC characteristics ( Tamb = 25°C)

Supply current from Vee
H-output voltage
L-outputvoltage
H-output voltage
L-output voltage
H-inputvoltage
L-inputvoltage
H-input current (A,—As, WE)
H-input current (CS, DI)
L-inputcurrent
(Ao—As, WE, TS, DI)
Power dissipation

Testconditions Min. Typ. Max Unit
Iee 150 mA
Vou Vi= Vit mex -1025 -955 -880 mV
Vau of Vit min -1810 -1705 -1620 mV
Vane Vi = Vit min -1035 mV
VQLC or Vit max -1610 mV
Viu -1215 -880 mV
Vi -1810 -1425 mV
m Vi = Viimax 15 -lJ-A
In Vi = Vikmax 30 HA
I Vi = Vi max 0 HA
Piot 0.7 w
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GXB 100 473

Operating and test conditions
Tamb = 0t085°C, Ve =0V, Vee =45V £ 10%

AC conditions

Readcycle Min. Typ. Max. Unit
Chip selectaccesstime tacs 5 6 ns
Chip selectrecoverytime tacs 5 6 ns
Address accesstime tan 6 8 ns
Risetime t, 05 0.7 0.9 ns
Falltime t; 0.5 0.7 09 ns

Addresses

/Y *‘

VIHmvn
DO
ﬁmmax

Write cycle Min Typ. Max. Unit
Write pulse width tw 8 6 ns
Dataset-uptime twso 1 0 ns
Dataholdtime twmo 3 2 ns
Address set-up time fwsa 3 2 ns
Address holdtime fwia 3 2 ns
Chip select set-uptime twses |1 0 ns
Chip selectholdtime twnes |2 1 ns
Write disable time tws 5 4 ns
Write recovery time twe 7 5 ns

s so%\ ___________________ 7(
Addresses 500/% ______________ s (

o1 0% ————————— )ﬁ
— furp

= A/
A—J fwsp =— —tyHa—
—Tiysa fw fwes ==

DO ——tyyscg——=1 1 f
—1 fys ~—fur

342



Static 4096 Bit ECLRAM GXB100 474

Preliminary data

Type ‘ Ordering code | Package outline
GXB100474 | Q67000-Q214 | FigureNo.4

The GXB 100 474 is a high speed random access memory in OXIS technology and is compati-
ble with the ECL 100 k family.

@® 1024 x 4 bitorganization

® Max. accesstime:25ns

® Power dissipation: 92 mW/bit

@ Inputand outputlevels and supply voltage compatible with ECL100 k family
® Inputforchip selection

@ OR-tie capability

@ Pin compatible with Fairchild F 100 474
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GXB 100 474

Pin configuration (top view)

Ay Ag A7 Ve Ag NC

2 za”zzﬂzwﬂzo”wﬂ

— 1
WE ] 18 A
2 7
s — A,
e =
15
DI, m—)
01, :6 3 A,
13
DI, A,
U7 Ue U9 U10U11U12
DO, DO Ve ¥, DO, DO,
Block diagram
DO
01 23 s
L1 ] l
Output amplifier 1 Chip select
Sense amplifier | |
Ay ¢ —
A — S } T I WE
A, 8 °,
2 | % }—{Memory matrix o=
A =20
A ES 1 ZEf]
E L -
5 2
Address g3
decoder/driver

P

Ag Aq Ag Ag

344

Pin names

A-As
Dly-Dl,
DO,-DO,
CS

WE
Vee, Veco

Ve

NC

Addressinputs
Datainputs
Dataoutputs
Chipselectinput
Read/write input
GND1,GND2
Supply voltage
Not connected



GXB 100 474

Absolute maximum ratings')

Supplyvoltage Vee -4.05t0-4.95 \
Inputvoltage v GNDto Vg

Output current I -50 mA
Ambienttemperature Tomb 0to 85 °C
Storagetemperature IR -55t0 125 °C

Functional description

Four of the 4096 cells of the memory matrix are selected with the 10 address bits Ag to Ag via
the XandY decoders.

The four cells can be read or rewritten according to the state of the write/read control, which
dependsonthe signalatthe WE input.

During the read cycle, the information from the selected cells is moved via the output amplifi-
erto the data output. The values available at the data input Dl have no effect.

During the write cycle, the values available at DI are transferred to the four selected cells. In
this state, the output amplifier is disabled and DO always has “Low” level.

The write/read control and the output amplifier can be disabled orenabled simultaneously via
the chip select input CS. If they are disabled, it is not possible to read data from or write data
into the memory, regardless of the logical values at the remaining inputs. The contents of the
memory remain unaffected.

1) Stresses above those listed under “Absolute maximum ratings” may cause permanent damage to the device. Small
geometry bipolar integrated circuits are occasionally susceptible to damage from static voltages or electric fields. It is,
therefore, advised that normal precautions be taken to avoid application of any voltage higher than maximum rated
voltageto thisdevice.
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GXB 100 474

The deviceis anon-inverting memory, i. e. the logical value written in at D is identical with the
logical value read out at DO. In all operating states, a “Low” level is present at the output, ex-
ceptwhen a “High” level is read. This characteristic makes it possible to connect the outputs
of several devices together, the common output then having “High” level only when a select-
ed chip generates a “High” level.

This type of connection (OR-tied connection) makes it possible to assemble memories with
virtually unlimited capacities.

Truth table

In_put . Output Operating mode
CS WE DI Open emitter

H X X L Disabled

L L L L Write “0”

L L H L Write “1”

L H X H/L Read “1”/“0"
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GXB 100 474

Operating and test conditions

Tamb = 25°C, Vec = 0V, Veg =45V 10%, outputload50Qto-2V

DC characteristics ( Tamb = 256°C)

Supply current
H-outputvoltage
L-outputvoltage
H-outputvoltage
L-output voltage
H-input voltage
L-inputvoltage
H-input current (A—Ag)
H-input current (CS, DI, WE)
L-input current (Ay—As)
L-inputcurrent
(As—A,, WE, TS, DI)
Power dissipation

Test conditions Min Typ. Max Unit
Iee 200 mA
Van Vi = Vi max -1025 [-955 -880 mV
Vau or Vit min -1810 |-1705 |-1620 mV
Vane Vi= Viimin -1035 mV
Vaie or Vit max -1610 mV
Viu -1215 -880 mV
Vi -1810 -1425 mV
I Vi = Viimax 10 HA
I Vi = Vi max 20 uA
N Vi= ViLmax 10 },I.A
I Vi= Vi max 0 A
™ 0.9 w
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GXB 100 474

Operating and test conditions
Tamb = 0t085°C, Vec =0V, Vig =-45V = 10%

AC conditions

Readcycle Min. lTyp. |Max. IUnit
Chipselectaccesstime tacs 12 15 ns

Chip selectrecoverytime tres 12 15 ns

Address access time tan 20 25 ns

Risetime t 0.5 0.7 0.9 ns

Falltime t 0.5 0.7 0.9 ns

s 50 % Addresses

| Faa {
0o / Vitinin
VIHmux

Write cycle Min. Typ. Max. Unit

Write pulse width tw 25 20 ns

Dataset-uptime twso 5 0 ns

Dataholdtime twnp 5 3 ns

Address set-up time twsa 8 5 ns

Address hold time twha 5 3 ns

Chip selectset-uptime twscs |D 0 ns

Chip selectholdtime twncs  |D 0 ns

Write disable time tws 10 7 ns

Write recovery time twn 10 7 ns

[ 50% SC —————————————————— T

Addresses 50 %% —————————————— 3 ( t

DI 50 % X————————— %
—=1 fup

bo O — i
—1 fys —fur
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16,384 x 1 Bit Dynamic MOS RAM HYB 4116

Preliminary data

Type | Ordering code | Package outline
HYB4116-A3 | Q67100-Q186 Ceramic/Figure No.2
HYB4116-A4 | Q67100-Q187 Ceramic/Figure No.2
HYB4116-P3 Q67100-Q219 Plastic/Figure No.3
HYB4116-P4 | Q67100-Q220 Plastic/Figure No.3

The HYB 4116 is a dynamic random access memory fabricated in n-channel silicon gate tech-
nology, using double layer polysilicon.

The dynamic one-transistor cell ensures high packing density and high speed. Moreover,
multiplexing of the address signals permits the use of the space-saving 16-pin dual in-line
package.

® N-channel double silicon gate technology

® 16,384 x 1 bitorganization, fully decoded

® Separate datainputand output

® Allinputsincluding clocks TTL compatible

@ Low power dissipation: 462 mW active, 20 m\W standby
@ On-chip latches for address and datain

® 200 ns access time, 375 ns cycle time (HYB4116-A3; P 3)
@ 250 ns access time, 410 ns cycle time (HYB4116-A4; P4)
@® Three-state output, 2 TTL load

® Compatible with MK 4116

® 128refreshcycles

@ Inputforchip select

@ Data outputunlatched

® =+ 10%tolerance for all power supplies
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HYB 4116

Addressinputs

Column address strobe

Datainput
Dataoutput

Row address strobe
Read/write clock
-5V

+5V

+12V

0V (Ground)

DATA  f=s— DI

Pin configuration (top view) Pin names
Vos CAS DO A Ay A, Ag VCC "é%és
16 15 1% 13 12 1N 10 9 DI
A rararacr DO

RAS
o WE
VBB
VCC
N Iy S S S N I s Voo
1 2 3 4L 5 7 8 Vss
Ves DI WE RAS A, A, A, Vp
Block diagram WE Strobe
— l §
CAS Clock .
generator No.2
Disable
_— Column
_ latch Column
po — I decoder
AL e
A, —
AZ e éagress Sense amps
3 1/0 gating
A,
As—(  _ qTTTTm
Ag — &
[ Row i 16,384 bit
Lateh 3 memory matrix
é
Enable ] Clock
RAS ———=| generafor No.1
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buffer
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HYB 4116

Functional description

Addressing (Ag—Ag)

Forselecting one of the 16,384 memory cells, a total of 14 address bits is required which is con-
secutively applied via pins Ag to Ag by means of two strobes (address multiplexing). First, the
seven row addresses are called up and accepted with strobe RAS into the row select buffer.
Following this, the seven column addresses are deposited in the column select buffer with
CAS. It should be noted that the address signals are available in their steady-state condition
atthe time of the negative pulse edge of RAS and CAS, respectively.

RAS and CAS determine the starting point of the internal clock control.
RAS initiates row decoding and activates the read amplifier.
CAS controls column decoding as well as the data input and output amplifiers.

Read/write (WE)

Read and write operations are executed when the write enable signal WEis at “H” or “L". Data
input D is disabled as long as reading takes place.

The shortestwrite cycle time is obtained when WE goes to logic “L” ahead of or simultaneous-
ly with CAS (“early write”). The write data is then accepted into the input data memory by
means of CAS.

Delayed writing, read/modify/write

If writing or read/modify/write is delayed, CAS is already at logic "L" so that the write data is
transferred to the input data memory with the subsequent WE signal.

Datainput(DI)

Data can be put in during a write or a read/modify/write cycle.The strobe for the data inputis
the later of the signals WE or CAS to make its negative transition.

Data output (DO)

The data output has three state capability (Tri-state logic) and is designed for driving two TTL
loads. Compared to the input data the output datais notinverted. Inaread cycle, theread data
is available after access time tcac referred to CAS. At the end of the read cycle, when CAS is
again “H", the data output assumes again the high impedance state.

During read/modify/write the data output contains the data read from the selected cell as in
the read cycle. For “early write” the output pin is in the high impedance state throughout the
entire cycle.
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HYB 4116

Refresh cycle

To maintain data in the dynamic memory cells, each row address must be called up at least
every two milliseconds. A total of 128 refresh cycles must be executed for all row addresses
during this 2 millisecond period.

During writing or reading the data in the 128 memory cells of a row-line is automatically re-
freshed.

Poweron

After power is applied to the device, the HYB 4116 requires several cycles before proper de-
vice operation is ensured. Any 8 cycles which perform refresh are adequate to this purpose.

352



HYB 4116

Absolute maximum ratings')

Voltage onany pinrelative to Vg -0.5t020
Voltage on V;p, Vicsuppliesrelativeto Vsg -1to 15
Vi~ Vs (Voo — Ves Z 0V) 0
Operating temperature range Tamb 0to70
Storagetemperaturerange I8 —-65t0 150
Power dissipation Piot 1
Standby power dissipation 20

Operating and test conditions
Tamb = 0t0 +70°C, Vss =0V, Vpp = +12V£10%, Vegg =-5V+£10%, Vec = +5VE10%

DC characteristics?)

H-input voltage,
(allinputs except
RAS, CAS, WRITE)?)
H-input voltage
(RAS, CAS, WRITE)?)
L-inputvoltage?)
H-output voltage
L-output voltage

Voo supply current?)
Vopstandby current
Average Vppcurrent
during refresh %)

c.‘;<<<

°C

mW

Test conditions Min. Typ. Max Unit
Vin 24 7 Vv
Vike 2.7 7 \Y)
Vi -1 0.8 \
Vanu Ip =-5mA 24 Vee Vv
Vau Iy =4.2mA 04 \
Inp 35 mA
Iop, RAS at V;,, CAS at V;, 1.5 mA
Iops RAS cycling, CAS at 27 mA

1) Stresses above those listed unter “Absolute maximum ratings” may cause permanent damage to the device. Functional
operation of the device at these or at any other conditions above those indicated in the operational sections of this speci-

ficationis notimplied.

2) The only requirement for the sequence of applying voltage to the device is that Vpp, Vecand Vs should neverbe 0.3V, or

more negative than Vgg.

3) Overand undershooting oninputlevels of 6.5V or-2V for a period of 30 ns will not influence function and reliability of the

device.

%) Ipp depends onfrequency of operation. Maximum currentis measured at the fastest cycle rate.
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HYB 4116

Operating and test conditions
Tamb = 0to +70°C, Vss =0V, Vpp = +12V£10%, Vegg = -5V *+10%, Ve = +5V + 10%

DC characteristics')

Test conditions Min. Typ. Max. Unit
Input leakage current?) m -10 10 nA
Output leakage current Ly CASat W, Vo = Vgsto Ve |10 10 nA
Veestandby current?) Iec CASat V,;,, RAS at -10 10 A
Average Vggsupply current Igss 200 pA
Vs standby current Iis 100 HA
Capacitances
Input capacitance?)
(A-Aq), DI Ci 5 pF
Input capacitance?)
RAS, CAS, WRITE G, 10 pF
Output capacitance?) Ca DO = Three state 7 pF

') The only requirement for the sequence of applying voltage to the device is that Vpp, Vec, Vs should never be 0.3V more
negative than V.

2) Vecis connected to output buffer only.

%) Alldevice pinsat0Vexcept Vggat-5V and pinundertestwhichisat +7V.

- At
4) Effective capacitance calculated from the equation C = IA—vwith AV =3V.
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HYB 4116

Operating and test conditions

Tamb = 0to +70°C, Vss =0V, Vop = +12V £10%, Vgg = —5V £ 10%, Vec= +5V=10%

AC characteristics')

Random read or write cycle time?)
Read/write cycle time?)
Read/modify/write cycle time?)
Accesstime from RAS?)4)

Access time from CAS?)?)

Output buffer turn-off delay®)

RAS prechargetime

RAS pulse width

RAS hold time

CAS holdtime

CAS pulse width

RAS to CAS delay time?)

Row address set-up time

Row address hold time

Column address set-up time
Column address hold time

Column address hold time referred to RAS
Transition time (rise and fall)

Read command set-up time (RMW)
Read command hold time

Write command hold time

Write command hold time referred to RAS
Write command set-up time?®)

Fornotes see next page

HYB 4116
-A3/-P3 -A4/-P4 Unit
Min. Max. Min. Max.
thc 375 410 ns
tawe 375 465 ns
tamwe  |415 515 ns
frac 200 250 ns
teac 135 165 ns
torr 0 50 0 60 ns
trp 120 150 ns
tras 200 104 250 104 ns
tash 135 165 ns
tesu 200 250 ns
teas 135 104 165 104 ns
treo 25 65 35 85 ns
tash 0 0 ns
tran 25 35 ns
tasc -10 -10 ns
tean 55 75 ns
tar 120 160 ns
tr 3 50 3 50 ns
trcs 0 0 ns
trcw 0 0 ns
tweh 55 75 ns
twen 120 160 ns
twes -20 -20 ns
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HYB 4116

AC characteristics')

HYB 4116

-A3/-P3 -A4/-P4 Unit
Min. Max. Min. Max.
Write command pulse width twe 55 75 ns
Writte command to RAS lead time tawL 80 100 ns
Write command to CAS lead time Towe 80 100 ns
Datainset-up time tos 0 0 ns
Datainhold time?®) ton 55 75 ns
Datainholdtime®) referred to RAS four 120 160 ns
CAS to RAS precharge time tere -20 -20 ns
Refresh period tre 2 2 ms
CAS'to WE delay?) towo 95 115 ns
RAS to WE delay®) tawp 160 200 ns
Notes

') Viic min) OF Vit (miny @nd Vi (min) are reference levels for measuring timing of input signals. Also, transition
timesare measured between Vjycor Vjyand V.

2) The specifications for tyc (min)» fawe (min) @aNd tamwc are only used to indicate the cycle time at which proper
operationoverfulltemperaturerange (0°C < 7, < 70°C)is assured.

%) Measured with aload equivalent to two TTL loads and 100 pF.

4) Assumesthat tacp < tacp (max- If tacp is greater than the maximum recommended value shown in thistable,
taacwillincrease by the amount that ;. exceeds the value shown.

5) Assumesthat faep = TReD (max)-

5) torr (mex) defines the time at which the output achieves the open circuit condition and is not referred to
outputvoltage levels.

7) Operation within the treo (max limit ensures that Irac (max) CAN be Met. frep (may is specified as a reference
pointonly; if frcp is greater than the specified tacp (max) limit, then access time is controlled exclusively by
feac-

®) twes, towp and tawp are not restrictive operating parameters. They areincludedinthe data sheetas electri-
cal characteristics only: If fyycs = fivcs min, the cycle is an early write cycle and the data out pinwill remain
opencircuit (highimpedance) throughout the entire cycle; if fowp = tewo (min) @Nd fawp = fawp (min), the cycle
isaread-write cycle and the data out will contain data read from the selected cell. If neither of the above
sets of conditionsis satisfied, the condition of the data out (at access time) is indeterminate.

%) tos and t,, are referred to the leading edge of CAS in early write cycles, and to the leading edge of WEin
delayed write or read-modify-write cycles.
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HYB 4116

Read cycle
t.
RC
, fras
THC \ e
RAS N\
Vi
—
Ve
CAS
40 ;
&SR RAH
Vi 2332z
SRZEEIN Row
Addresses y SR _address
(
— Vi
WE
Vi
Vay
DO
Va

Write cycle (Early write)

VIH[ \

- S
RAS . \F A \__
* i‘ f(SH - fRP—’

\ fR(D . 7;?SH
__ Y tAs s
Gas " ; | 7 .
CRP

L3N Column

95 R RS
L3N
Addresses S5 s AN address

\ waL__-_____I
WL
fues | | hn
%
— VI e
WE S
L
Vin AR IRIRITE:
Ty, e
L
Vv
QH
DO
Yo
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HYB 4116

Read-write/Read-modify-write cycle

Tawc, Frwe

RAs ‘

RAS Vine fin

ViL Top———=

’ fesn I

y =" 'E ‘ fRSHf -l feap

e e @S
\ 7
n TraH i L fean

mSR

%H R RRRIR R ORI

Add R e S RN
resses S )
R B R R RRHRRK, RO 0a%%

i
—feac
Van L
DO Open —
Var N
Taac

ORI RRIR RIS IR RIR KT IIT

OGS RSEILIIARX I I RE R S 0O S e 00 95 %

% ””5@?@?@3?@%ﬁ$§$§$§$§s??§§§§$§»
5

R IR

DI

20900,
X000
SRR

0 2e0e%% XX
KRR IR
O SRR
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16,384 Bit EPROM SAB 2716

Preliminary data

Type | Ordering code | Package outline
SAB2716 | Q67120-R44 | FigureNo.5

UV erasable and electrically programmable ROM. “Floating gate” technology.

Features

® 2K x 8 bit organization

@ Dataretention 10 years min. at 70° C, powered or unpowered
® Unlimited number of read cycles

@® Unlimited number of program-erase cycles

@ Global erasure with UV light

@ TTL pulse controlled programming

@® Single address location programming

@® Pin compatible with 16K ROMs 2316 E, SAB 8316, AM 9218

@ Completely static operation

@ Inputs and outputs TTL compatible

@ Three-state outputs

@® Low power dissipation, 535 mW max. active power / 132 mW standby power
@ Fastaccesstime, 450 ns max.
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SAB 2716

Pin configuration (top view) Pin names
A-Ay Addressinputs
A [ = y 0,0, Datainputs/outputs
7] % Ve CS Chip select
Vi Program supply voltage
A, 2 PP
§ [ :l 23 Ay Ve Power supply
Ac 3 22 A PD/PGM Power down/program
! 172 s Ves 0V(GND)

0, 10(] ] 15 0,
0, 1] ] o,
VSS12E 130,

The Siemens SAB 2716 is a nonvolatile ultraviolet erasable and electrically programmable
read only memory (EPROM) organized as 2048 x 8 bits. It operates from a single 5 V power
supply and has a static standby mode. The total programming time for all 16,384 bits is only
100 seconds.

Three modes of operation are selectable:
Read: with Vppat5V

Program: with Vppat25V
Programming an 8 bitword is achieved by activating PD/PGM for 50 ms.
Address sequence asrequired.

Standby: with Vpp = 5Vand PD/PGM = Vjy

The memory is manufactured in n-channel, double polysilicon and floating gate technology.
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SAB 2716

Block diagram

Ve — Data outputs
g —= 0, = O
v YIS
s Chip select/ |
PD/PGM progamming logic »| Output buffers
power down
1
™ Y-Decoder ‘ Y- Gating
—>
. -
A= Axg 1
Address — >
inputs — 16,384 bit
: X - Decoder cell matfrix
]
——]
"
Absolute maximum ratings’)
Veesupplyvoltage Vee 7t0-0.3 \%
Vipsupplyvoltage Vep 27t0-0.3 \%
Input or outputvoltages Vi -0.3to7 \%
Temperature under bias Tamb 0to70 °C
Storage temperature B -565t0125 °C
Mode selection
Vss = 0V (Ground), Vcc = +5V
Pin | PD/PGM CcS Vep,V | Datainputs/outputs
Mode (18) (20) (21) (9-11,13-17)
Read selected ViL ViL +5 Dataout
deselected | don'tcare Vin +5 HighZ
Standby ViH don'tcare | +5 Highz
selected Vi—Wn—ViL | Vi +25 Datain
Proaram onepulse
9 inhibit ViL Vin +25 Highz
verify ViL ViL +25 Dataout

') Stresses above those listed unter “Absolute maximum ratings” may cause permanent damage to the device. Functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specifi-

cationisnotimplied.
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SAB 2716

Read operation
Vss = 0V(Ground), Vec = +5V£5%'), Vpp = Ve +0.6VE), Tamp = 0°Cto 70°C

DC and operating characteristics

Test conditions Min. Typ. Max. Unit
Inputload current 1, Vi =5.25V 10 nA
Output leakage current Lo Vo =5.25V 10 A
Viesupply current Iopy Vip =5.85V 7 mA
Vecsupply current(standby) I, PD/PGM = V;;;CS = V,, 10 25 mA
Vccsupplycurrent(active) Ieer CS = PD/PGM = Vi 57 100 mA
L-inputvoltage Wi -0.1 0.8 \Y
H-inputvoltage Viu 22 Vee+1 |V
L-outputvoltage Va Ioo=21mA 0.45 \
H-outputvoltage Vau Iy = 04mA 24 \Y
AC characteristics
Addressto output delay tci  |PD/PGM = V,;CS = V), 250 450 ns
PD/PGMto outputdelay facc2 280 450 ns
CStooutputdelay
(output active) tea PD/PGM = V. 120 ns
PD/PGMto outputfloat tor 0 100 ns
Chipdeselectto outputfloat ¢ PD/PGM = V. 0 100 ns
Addressto output hold ton PD/PGM =CS =V, 0 ns

Fornotes see page 364

AC test conditions

Outputload: 1 TTLgateand C, = 100 pF

Inputrise and fall times (10%to 90%): < 20 ns

Inputpulse levels:0.8and 2.2V

Timing measurement reference level: Inputs 1Vand 2V
Outputs0.8Vand2V

362



SAB 2716

Programming operation
Vss = 0V (Ground), Vcc = +5V £5%), Vpp = +25V+1V')3)4); Tamb = 26°C £5°C

DC operating characteristics

Test conditions Min. Typ. Max. Unit
Input load current 1, V, =5.25V/0.45V 10 HA
Vecsupply current Iec 100 mA
Vipsupply current Irp 1 PD/PGM = V. 7 mA
Vepsupply current
during programming pulse Ieps PD/PGM = Vi 30 mA
L-input voltage Vi -0.1 0.8 \Y,
H-inputvoltage Viu 2.2 Veet+1 |V
AC characteristics
Address set-up time tas 2 us
Address hold time tan 2 us
Dataset-uptime tos 2 us
Dataholdtime ton 2 us
CSset-uptime tess 2 us
CSholdtime tesn 2 us
Chip selectto
output float delay tor 0 120 ns
Chip selectto outputdelay tea PD/PGM = V,_ 120 ns
Program pulse width tow 45 55 ms
Program pulse rise time tert 5 ns
Program pulse falltime torr 5 ns

For notes see page 364

AC test conditions

Outputload: 1 TTL-gate and C, = 100 pF

Input rise and fall times (10%to 90 %):.= 20 ns

Input pulse level:0.8Vand 2.2V

Timing measurement reference level: Inputs1Vand2V
Outputs0.8Vand2V
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SAB 2716

Capacitances (T,mp = 25°C, f= 1 MHz)

|Test conditions 'Min. ITyp.Z) 'Max. LUnit
Input capacitance [ V=0V r '4 '6 !pF
Outputcapacitance Ca Vo=0V 8 12 pF
Notes:

') Vecmustbe applied simultaneously or before Vipand be removed simultaneously or after V.
2) Typical values are for T, = 25°C and nominal supply voltages.

?) Care must be taken when switching the Vs, supply voltage to prevent overshoot exceeding the maxi-
mum allowable voltages of +26V onthe V; pin.

%) The SAB 2716 must not be inserted into or removed from a board with Vi at 26 V+1 V to prevent
damage from the device.

%) The tolerance of 0.6 V allows the use of a driver circuit for switching the Vi supply pin from V. for read-
ingto 25V for programming.

8) tacc2isreferencedto PD/PGM orthe address whichever occurs last.
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SAB 2716

Read mode
PD/PGM = V.
Address
_ %‘%H‘*ﬁ
[ !
|
|
t t
; 0 OF
High Z A
Output Data out valid )
Standby mode
CS=Ww
Address Address N Address  N+m

PD/PGM

Standby mode

Output  Data valid for address N

Active mode /

fAEEZ
(Note 2)

A Data valid for addressN+m

T
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SAB 2716

Program mode

Vip = 25V 1V
—— — Program -~ ——»f«————— Program verify — >
Addresses X Address N J}< Address N+m
——fAs ——»’ ft— 7fAH 774—]
(2) ! (2)
v/ T\ - -
i Data out valid Dafa in stable
Data P ) ] Data in stable addressN y 4 address Nem
T
fDF L \ fco fDF
{012max) L (OJZmJW‘ (012 max)
= {
IR L Y R
(2) (45ms) ﬂ (2) ‘
- 'tss e Fsn ,]
‘ (2)

Note

Alltimes shown in parentheses are minimum times and are us unless otherwise noted.
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SAB 2716

Device operation

The power supply Vocc = +5 V remains unchanged for all 6 modes. The power supply
Vpp = +25 V during the 3 program modes and in the other modes is +5 V. All other inputs
have TTL level for all 6 modes.

Read mode

With PD/PGM = V. the device is in read mode and works as an ROM. The CS pin serves to
gate data to the data outputs that otherwise are in high impedance. The outputs of two or
more devices may be or-tied. To prevent data bus contention only one device at a line should
haveits outputs enabled by CS.

Standby mode

With PD/PGM = Vi the power dissipation reduces by 75%. The outputs are in high imped-
ance.

Programming mode

After each erasure all bits are in the logic “1” state. After programming a “0”, the selected bit
beinthelogic “0” state, whatever the previous state was. By programming alogic “1” the logic
state of the selected bit will not be changed, i.e. a “0” remains a “0", a “1” remains a “1".
Changing a “0” to a “1” is accomplished only by block erasure with UV light. Thus, when an
erasured device is programmed, exactly the programmed data will appear at the outputs
when the device is read. With Vpp = 25V and CS = Wy the deviceis in program mode. The da-
ta outputs Ogto O7 are in high impedance. Programming an 8 bitword is accomplished by ap-
plication of the desired addresses and data, followed by pulsing the PD/PGM input to the log-
ic “1” level for 50 ms. To verify correct programming, it is possible to read the memory cells at
the same address with CS and PD/PGM = Wy and Vpp = 25 V. Any location may be pro-
grammed at any time, either individually, sequentially, or randomly.

Erase mode

The recommended erasure procedure for the SAB 2716 is exposure to shortwave ultraviolet
light which has a wavelength of 25637 Angstroms (A). The integrated dose (i.e., UV intensity
x exposure time) for erasure should be a minimum of 15 Wsec/cm?2. The erasure time with
this dosage is approximately 15 to 20 minutes using an ultraviolet lamp with a 12 mW/cm?
power rating. The SAB 2716 should be placed within 1 inch from the lamp tubes during era-
sure. After each erasure, all bits of the SAB 2716 are in the , 1" state.
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Package Outlines of Memory Devices

Ceramic package
16 pins

e

J __l 05min
35:03“2 max
1 é”

W

_ 02570
ol 76206 T~

|

] LAL -
254 14 045401 13

i

16 9

NN

T ——
L 205 05 —

Figure 1

Weight approx.1.4g

Ceramic package
16 pins

Weightapprox.1.4g

li .8 Dimensionsin mm
— 205,05 -—-»f
Figure 2
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Package Outlines of Memory Devices

Plastic plug-in package 20 A 16 DIN 41866
16 pins

n
X

Emi
3.5:03 5ma:

=T
1

Weightapprox.1.2g

B B = = == ==y = |
1
2003 ——

Figure3

Flat pack-package

24 pins
03 2.2max
010. muxw
| E
N
2 19
RN e ]
PR — q
—_— e d
e . d
= —————— q
—_ J
6 13 Weight approx.2.5g
7 “ H 12 Dimensionsinmm
127
03
Figure 4
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Package Outlines of Memory Devices

Ceramic package with UV transparent window
24 pins

L5 max

3.5+03

w

g +01
o o e J 025

+01
25k 05 12 E 15.24206 —=

24 13

T e e T e B e B T e B O T T ]

.C_), R B R E— = Weight approx.3.2g
1 12 Dimensionsin mm

L—' —— 31595 ~— —»

Figure b
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List of Sales Offices







Offices

Federal Republic of Germany and Berlin (West)

Siemens AG

Salzufer 6-8

Postfach 110560

1000 Berlin 11

< (030) 3939-1, 1810-278
FAX (030) 3939-2630

Siemens AG

Contrescarpe 72

Postfach 107827

2800 Bremen 1

< (0421) 364-1, 245451
FAX (0421) 364-687

Siemens AG

Lahnweg 10

Postfach 1115

4000 Diisseldorf 1

2 (0211) 3030-1, [ 8581301
FAX (0211) 3030-506

Siemens AG

GutleutstraBe 31

Postfach 4183

6000 Frankfurt 1

2 (0611) 262-1, @ 414131
FAX (0611) 262-2253

Siemens AG

Lindenplatz 2

Postfach 105609

2000 Hamburg 1

> (040) 282-1, 2162721
FAX (040) 282-2210

Siemens AG

Am Maschpark 1

Postfach 5329

3000 Hannover 1

< (0511) 199-1, 922333
FAX (0511) 199-2799

Siemens AG

N 7, 18 (Siemenshaus)
Postfach 2024

6800 Mannheim 1

7 (0621) 296-1, ] 462261
FAX (0621) 296-222

Siemens AG
Richard-Strauss-Strake 76
Postfach 202109

8000 Miinchen 2

> (089) 9221-1, 529421-25
FAX (089) 9221-4499

Siemens AG
Von-der-Tann-Strale 30
Postfach 4844

8500 Niirnberg 1

< (0911) 654-1, 622251
FAX (0911) 654-34386,
34614, 3716

Siemens AG
Geschwister-Scholl-Strake 24
Postfach 120

7000 Stuttgart 1

> (0711) 2076-1, 4 723941
FAX (0711) 2076-706

Siemens Bauteile Service
Lieferzentrum Firth

Postfach 146

8510 Furth-Bislohe

2 (0911) 3001-1, 623818

Europe
Austria

Siemens Aktiengesellschaft
Osterreich

Apostelgasse 12

Postfach 326

A-1031 Wien
2 (0222) 7293-0, ™ 131866
Belgium

Siemens S.A.

chaussée de Charleroi 116
B-1060 Bruxelles

% (02) 5373100, 21347

Bulgaria

RUEN,

Biro fur Firmenvertretungen und
Handelsvermittlungen bei der
Vereinigung ,Interpred”

San Stefano 14/16

BG-1504 Sofia 4

> 457082, 22763

Czechoslovakia
EFEKTIM,

Technisches Beratungsbiiro
Siemens AG

Anglicka ulice 22, 3. Stock
P.0.B. 1087

CS-12000 Praha 2

< 258417, 122389

Denmark

Siemens A/S

Borupvang 3

DK-2750 Ballerup

> (02) 656565, 35313

Finland

Siemens Osakeyhtio
Mikonkatu 8

Fach 8

SF-00101 Helsinki 10

2 (90), 1626-1, 124465

France

Siemens S.A.

39-47, boulevard Ornano
F-93200 Saint-Denis

(B.P. 109, F-93203 Saint Denis
CEDEX 1)

(fiir Personalpost: B.P. 122,
F-93204 Saint-Denis CEDEX 1)
2 (16-1) 8206120, [ 620853

Great Britain

Siemens Limited

Siemens House

Windmill Road
Sunburry-en-Thames
Middlesex TW 16 7HS

7 (09327) 85691, ] 8951091

Greece

Siemens Hellas E.A.E.
Voulis 7

P.0.B. 601

Athen 125

> (01) 3293-1, 216291

Hungary

Intercooperation AG,
Siemens Kooperationsbiiro
Boszérményi at 9-11

P.0.B. 1525

H-1126 Budapest

< (01) 154970, 224133

Iceland

Smith & Norland H/F
Noatun 4
P.0.B.519
Reykjavik

o 28322, ™ 2055
Ireland

Siemens Limited

8, Raglan Road

Dublin 4
< (01) 684727, 5341

Italy

Siemens Elettra S.p.A.
Via Fabio Filzi, K 25/A
Casella Postale 4183
1-20124 Milano

< (02) 6248, 330261

Luxemburg

Siemens Société Anonyme
17, rue Glesener

B.P. 1701

Luxembourg

> 49711-1, 3430

Netherlands

Siemens Nederland N.V.
Wilhelmina van Pruisenweg 26
NL-2595 AN Den Haag
(Postb. 16068,

NL-2500 BB Den Haag)

> (070) 782782, 31373

Norway

Siemens A/S

@stre Aker vei 90
Postboks 10, Veitvet

N-Oslo 5

< (02) 153090, 18477
Poland

PHZ Transactor S.A.

ul. Stawki 2

P.0.B. 276

PL-00-950 Warszawa
< 398910, 815554

Portugal

Siemens S.A.R.L.

Avenida Almirante Reis, 65
Apartado 1380

P-1100 Lisboa-1

> (019) 538805, 12563
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Rumania

Siemens birou

de consultatii tehnice
Strada Edgar Quinet Nr. 1
R-70106 Bucuresti 1

o 151825, 11473

Spain

Siemens S.A.

Orense, 2

Apartado 155

Madrid 20

% (91) 4552500, 27769

Sweden

Siemens Aktiebolag

Norra Stationsgatan 69
Box 23141

S$-10435 Stockholm 23

< (08) 241700, 11672

Switzerland
Siemens-Albis AG
FreilagerstraRe 28

Postfach

CH-8047 Ziirich

2 (01) 2473111, 52131

Turkey

Etmas Elektrik Tesisatve
Miihendislik A.S.

Meclisi Mebusan Caddesi,
35 Findikli

P.K. 213 Findikli

Istanbul
> 452090, d 24233
U.S.S.R.

Sténdige Vertretung der
Siemens AG in Moskau
Internationales Postamt
Postfach 77
SU-Moskau G 34

= 2027711, 7413

Yugoslavia
Generalexport

Masarikova 5/XIV

Postanski fah 223
YU-11001 Beograd

< (011) 684866, 11287

Africa

Algeria

Siemens Algérie S.A.R.L.
3, Viaduc Youghourta

B.P. 224, Alger-Gare
Alger

> 615966/67, 52817

Eqypt

Siemens Resident Engineers
33, Dokki Street

P.0.B. 775

Dokki/Cairo

Arab Republik Egypt

o 982671, @ 321

Ethiopia

Siemens Ethiopia Ltd.
P.0.B. 5505

Addis Ababa

> 1561599, @ 21052

374

Libya

Siemens Resident Engineers
Socialist People’s Libyan Arab
Jamahiriya

P.0.B. 46

Tripoli

> 41534, 20029
Morocco

SETEL

Société Electrotechnique

et de Télécommunications S.A.
Immeuble Siemens

km 1, Route de Rabat
Casablanca-Ain Sebaa

< 351025, 25914
Nigeria

Siemens Nigeria Ltd.

Siemens House

Industrial estate 3 f,

Block A

P.0.B. 304, Apapa

Oshodi (Lagos)

> 842502, 21357
South African Republic
Siemens Limited

Siemens House,

Corner Wolmarans and
Biccard Streets, Braamfontein 2001
P.0.B. 4583

Johannesburg 2000

> (011) 7159111, 58-7721

Sudan

National Electrical

& Commercial Company (NECC)
P.0.B. 1202

Khartoum

Republic of Sudan

< 80818, 642
Tunisia

Sitelec S.A.,

Immeuble Saadi - Tour C
Route de I'Ariana
Tunis-El Menzah TN

> 231526, 12326
Zaire

Siemens Zaire S.A.R.L.
B.P. 9897

6, rue Limité

Kinshasa 1

o 22608, 21377

America

Argentina

Siemens Sociedad Andénima
Avenida Pte. Julio A. Roca 516
Casilla Correo Central 1232
RA-1067 Buenos Aires

> 300411, 121812
Bolivia

Sociedad Comercial é Industrial
Hansa Limitada

Calle Mercado esquina Yanacocha
Cajon Postal 1402

La Paz

> 355317, 5261

Brazil

Siemens S.A.

Sede Central

Avenida Mutinga, 3650
Pirituba

BR-05110 Sao Paulo-SP
(Caixa Postal 1375,
BR-01000 Sao Paulo)

> (011) 2610211

11-23633, 11-23641

Canada

Siemens Electric Limited

7300 Trans-Canada Highway
Pointe Claire, Québec H9R 1C7
(P.0.B. 7300, Pointe Claire,
Québec HIR 4R6)

2 (514) 6957300,

5-822778

Chile

Gildemeister S.A.C.,

Area Siemens

Casilla 99-D

Santiago de Chile

o 82523,

TRA SGO 392, TDE 40588

Colombia

Siemens S.A.

Carrera 65, No. 11-83
Apartado Aéreo 80150
Bogota 6

> 2628811, 44750

Ecuador

Siemens S.A.

Avenida América y
Hernéndez Girén s/n.,
Casilla de Correos 3580
Quito

> 454000, 22190

Mexico

Siemens S.A.

Poniente 116, No. 590
Col. Ind. Vallejo

Apartado Postal 15064
Meéxico 15, D.F.

> 5670722, 1772700

Uruguay

Conatel S.A.

Ejido 1690

Casilla de Correo 1371
Montevideo

> 917331, 934

U.S.A.
Siemens Corporation
186 Wood Avenue South
Iselin, New Jersey 08830
2 (201) 494-1000
WU 844491

TWX WU 7109980588

Venezuela

Siemens S.A.

Apartado 3616

Caracas 101

> (02) 2392133, 25131

Asia

Afghanistan

Afghan Electrical Engineering
and Equipment Limited
Alaudin, Karte 3

P.0O.B. 7

Kabul 1

> 40446, 356

Bangla Desh

Siemens Bangladesh Ltd.

74, Diskusha Commercial Area
P.0.B. 33

Dacca 2

= 244381, 5524



Hong Kong

Jebsen & Co., Ltd.

Siemens Division

Prince’s Building, 24th floor
P.0.B. 97

Hong Kong

> 5225111, 73221

India

Siemens India Ltd.

Head Office

134-A, Dr. Annie Besant Road, Worli
P.0.B. 6597

Bombay 400018

> 379906, 112373

Indonesia
Representative Siemens AG
JI. Kebon Sirih 4

P.0.B. 2469

Jakarta Pusat

> 351051, 46222

Iran

Siemens Sherkate Sahami Khass
Ave. Ayatolla Talegnani 32,
Siemenshaus

Teheran 15

> (021) 614-1, 212351

Iraq

Siemens Iraq Consulting Office
P.0.B. 3120

Baghdad

> 98198, 2393

Japan

Siemens K.K.

Sales and Administration
Gotanda Fujikura Building,

7th + 9th floor

11-20, Nishigotanda 2-chome,
Shinagawa-ku

P.0.B. 68, Osaki

Tokyo 141

< (03) 4902171, 22808

Korea (Republic)
Siemens Electrical
Engineering Co., Ltd.
C.P.0.B. 3001

Seoul

> 7783431, 23229

Kuwait

Abdul Aziz M. T. Alghanim Co.

& Partners

Abdulla Fahad Al-Mishan Building
Al-Sour Street

P.0.B. 3204

Kuwait, Arabia

o 423336, [ 2131

Lebanon

Ets. F. A. Kettaneh S.A.
(Kettaneh Fréres)
Medawar

P.B. 110242
Beyrouth

o 251040, ™ 20614

Malaysia

Guthrie Engineering (Malaysia)
Sdn. Bhd.,

Electrical &

Communications Division

17, Jalan Semangat

P.0.B. 30

Petaling Jaya/Selangor

> 773344, 37573

Pakistan

Siemens Pakistan Engineering

Co. Ltd.

llaco House, Abdullah Haroon Road
P.0.B. 7158

Karachi 3

> 516061, 2820

Philippines

Engineering Equipment, Inc.
Machinery Division,

Siemens Department

E. Rodriguez Avenue

Murphy, Quezon City

P.0.Box 7160, ADC-MIA 3120
> 773011,

RCA 7222382, EEC 3695

Saudi Arabia
Arabia Electric Ltd.
Head Office

P.0.B. 4621

Jeddah

> 59521, 401864

Singapore

Siemens Components PTe. Ltd.
19B - 45B, Jalan Tenteram
Singapore 12

2 550811, RS 21000

Syria

Syrian Import

Export & Distribution
Co., S.A.S. SIEDCO

Port Said Street

P.0.B. 363

Damas

2 1343133, 11267

Taiwan

Delta Engineering Ltd.

42, Hsu Chang Street, 8th floor
P.0.B. 58497

Taipei

> 3114731, 21826

Thailand

B. Grimm & Co., R.O.P.
1643/4,Phetburi Road
(Extension)

G.P.0.B. 66

Bangkok 10

> 2524081, 2614

Yemen (Arab. Republic)
Tihama Tractors

& Engineering Co. Ltd.

P.0.B. 49

Sanaa

Yemen Arab Republic

o 2462, @ 2217

Australasia

Australia

Siemens Industries Limited
544 Church Street, Richmond
Melbourne, Vic. 3121

> (03) 4297111, 0z 30425
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