
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HCC/HCF40108

SCHEMATIC DIAGRAM
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HCC/HCF40108

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditios Value
Symbol Parameter Vi Vo llo] | Voo Toow * 25 °C Tuign * Unit
M| V) [®A] (V)| Min. | Max. | Min. | Typ. | Max. | Min. | Max.
I Quiescent 0/5 5 5 004| 5 150
Current HCC |o/10 10 10 0.04| 10 300
Types (415 15 20 0.04 | 20 600 | o
0/20 20 100 0.08 | 100 3000
HoE |05 5 20 0.04| 20 150
Types [0/10 10 40 0.04 | 40 300
0/15 15 80 0.04 | 80 600
Von | Output High 0/5 <1| 5 | 495 4.95 4.95
Voltage 0/10 <1] 10 [9.95 9.95 9.95 v
0/15 <1 15 |14.95 14.95 14.95
VoL | Output Low 5/0 <1| 5 0.05 0.05 0.05
Voltage 10/0 <1]10 0.05 0.05 005| V
15/0 <1| 15 0.05 0.05 0.05
Vi | Input High 0545 |<1| 5 | 35 35 35
Voltage 19 |<1]|10]| 7 7 7 v
151135 <1 | 15 | 11 11 11
Vi | Input Low 4505 | <1| 5 1.5 1.5 1.5
Voltage 91 |<1] 10 3 3 3 v
135/15| <1 | 15 4 4 4
lon | Output 05| 25 5 | -2 -1.6 | -3.2 -1.15
Drive HCC |o5| 46 5 |-0.64 -0.51] -1 -0.36
Current | Types 5,10 o5 10 | 1.6 13| 26 0.9
0/15| 135 15 | -4.2 34| 68 2.4 mA
05| 25 5 [-1.53 -1.36| -3.2 11
HCF | o5 | 46 5 |-0.52 044 -1 -0.36
Tyees 040 o5 10 | -1.3 11| -26 -0.9
0/15| 13.5 15 | -3.6 -3.0 | -6.8 2.4
lo. | Output 05| 04 5 | 0.64 051 | 1 0.36
! HCcC
Sink T 0/10| 0.5 10 | 1.6 13 | 26 0.9
Current ypes
015| 15 15 | 4.2 34 | 6.8 2.4 mA
HCE 05| 04 5 | 052 0.44 | 1 0.36
Types | 010| 0.5 10 | 1.3 1.1 | 26 0.9
015| 15 15 | 36 30 | 68 24
lin, he Input HCC 5
Leakage | Types 0/18 18 £0.1 +10%| +0.1 +1
c Any Input HA
urent 1HCF |15 15 +0.3 +10°| +0.3 +1
Types o +0. + 0. +
lon, loL | 3-Sate HCC 4
b Output Types o/18| 0/18 18 +0.4 +10*| 20.4 $12 "
Leakage HCF 4
Current Types 0/15| 0/15 15 +1.0 10| +1.0 175
Ci Input Capacitance Any Input 5 7.5 pF
* Tiow = -55 °C for HCC device: -40 °C for HCF device.
* Thign = +125 °C for HCC device: +85 °C for HCF device
The Noise Margin for both "1" and "0" level 1s: 1V min. with Voo =5 V, 2 V min. with Vop = 10V, 2.5 V min. with Vop = 15 V
** Forced output disable
5/9
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HCC/HCF40108

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, RL = 200 KQ,

typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns)

Symbol Parameter Test Conditions Value Unit
Voo (V)| Min. | Typ. | Max.
tPLH Propagation Delay Time 5 360 | 720
tPHL Clock or Write Enable to Q 10 140 | 280
15 100 | 200 ns
Propagation Delay Time 5 300 600
Read or Write Address to Q 10 120 24Q
15 85 170
trzH 3-State Disable Delay Time 5 100 200
tPHz 10 50 100 ns
15 40 80
trzL 3-State Display Delay Time 5 130 260
teLz 10 60 120 ns
15 50 100
trLH Output Transition Time 5 100 | 200
trHL 10 50 100 ns
15 40 80
tsetup Setup Time 5 0 -95
Data to Clock ts(p) 10 0 35
15 0 -20
Setup Time 5 250 125 ns
Write Enable to Clock tswe) 10 100 50
15 70 35
Setup Time 5 250 | 125
Write Address to Clock tswa) 10 100 50
15 70 35
t ts Clock Rise and Fall Time 5 15
10 5 us
15 5
thold Hold Time 5 220 110
Data to Clock ts(p) 10 100 50
15 80 40
Hold Time 5 270 135 ns
Write Enable to Clock tswe) 10 130 65
15 80 40
Hold Time 5 330 165
Write Address to Clock tswa) 10 140 70
15 90 45
tw Clock Pulse Width 5 350 175
Clock or Write Enable tw(cL) 10 130 65
15 90 45 ns
Clock Pulse Width 5 300 150
Whrite Address twwa, 10 150 75
15 90 45
foL Maximum Clock Input Frequency 5 1.5 3
10 3.5 7 MHz
15 4.5 9
6/9
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HCC/HCF40108

Output Low (sink) Current Characteristics Output High (source) Current Characteristics
-3199 [
0':’:), T 11T [1]] -lon [TT
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1 | / "4 4 Ves=-15v
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| 6s /11
s VN4 " / _=+q4-wv
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HCC/HCF40108

TIMING DIAGRAM
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TEST CIRCUITS
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HCC/HCF40108

Power Dissipation and Waveforms
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HCC/HCF40109B

QUAD LOW-TO-HIGH VOLTAGE LEVEL SHIFTER

= INDEPENDENCE OF POWER SUPPLY SE-
QUENCE CONSIDERATIONS — Vcc CAN EX-
CEED Vbp, INPUT SIGNALS CAN EXCEED
BOTH Vcc AND Vpp

= UP AND DOWN LEVEL-SHIFTING CAPA-
BILITY

= THREE-STATE OUTPUTS WITH SEPARATE
ENABLE CONTROLS

= STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

s QUIESCENT CURRENT SPECIFIED AT 20V
FOR HCC DEVICE

= 5V, 10V, AND 15V PARAMETRIC RATINGS

= INPUT CURRENT OF 100nA AT 18V AND 25°C
FOR HCC DEVICE

= 100% TESTED FOR QUIESCENT CURRENT

= MEETS ALL REQUIREMENTS OF JEDEC TEN-
TATIVE STANDARD N°. 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B"
SERIES CMOS DEVICES"

DESCRIPTION

The HCC40109B (extended temperature range)
and HCF40109B (intermediate temperature range)
are monolithic integrated circuits, available in 16-
lead dual in-line plastic or ceramic package and
plastic micropackage. The HCC/HCF40109B con-
tains four low-to-high-voltage level-shifting circuits.
Each circuit will shift a low-voltage digital-logic input
signal (A, B, C, D) with logical 1 = Vcc and logical 0
= Vss to a higher-voltage output signal (E, F, G, H)
with logical 1 = Vpp and logical 0 = Vss. The
HCC/HCF40109B, unlike other low-to-high level-
shifting circuits, does not require the presence of the
high-voltage supply (Vob) before the application of
either the low-voltage supply (Vcc) or the input sig-
nals. There are no restrictions on the sequence of
application of Vpp, Vcc, or the input signals. In ad-
dition, there are no restrictions on the relative mag-
nitudes od the supply voltages or input signals within
the device maximum ratings ; Vcc may exceed Vpp,
and input signals may exceed Vcc, and Vpp. When
operated in the mode Vcc Vopb, the
HCC/HCF40109B, will operate as a high-to-low
level-shifter. The HCC/HCF 40109B also features
individual three-state output capability. A low level
on any of the separately enabled three-state output

June 1989

controls produces a high-impedance state in the
corresponding output.

g

EY F
(Plastic Package)  (Ceramic Frit Seal Package)

o

C1
(Micro package) (Plastic Chip Carrier)
ORDER CODES :
HCC40109BF HCF40109BM1

HCF40109BEY HCF40109BC1

PIN CONNECTIONS

Vee [ 6] Voo
enasLea f|2 15[] enasLe 0
A {: ) )
3 {« 1) H
F B 1) Ne
) {e nj 6
eneLes |7 10]) c
Vss {1 9] ensBLE ¢

$-2903

177
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HCC/HCF40109B

FUNCTIONAL DIAGRAM
1 of 4 units Vee Voo
LEVEL
A SHIFTER £
LEVEL
ENABLE A—] SHIFTER
$-2902
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vop* | Supply Voltage : HCC Types —-05t0+20 v
HCF Types -05to+ 18 Vv
V, Input Voltage —05to Vpp + 0.5 \
Iy DC Input Current (any one input) +10 mA
Ptot Total Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mwW
Top Operating Temperature : HCC Types - 55t0 + 125 °C
HCF Types —40to + 85 °C
Tstg | Storage Temperature - 65to0 + 150 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This is a stress rating only
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification
is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability.

* Al voltage are with respect to Vss (GND)

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vpp Supply Voltage : HCC Types 3to 18 "
HCF Types 3to 15 v
Vi Input Voltage 0 to Vop \
Top Operating Temperature : HCC Types —-55t0 + 125 °C
HCF Types -40to + 85 °C
LOGIC DIAGRAM TRUTH TABLE
vee Voo . Inputs Outputs
% Mode Enable
o5 1] s [ J A,B,C,D|ABC,DEF,G,H
3(6,10,4) 3 Low to High 0 1 0
3 4(5,1113) Level Shift 1 1 1
ENABLE A ShIEFVTEELR x 0 Z
2(7,915) v
O—) %ALL INPUTS PROTECTED BY vss“ LOGIC 0 = LOW (Vss) X = Dont Care.
= COS/MOS PROTECTION NETWORK v§g=,e Z = High Impedance.
v segom Vgg=8 LOGIC 1 = Vcc at INPUTS and Voo at OUTPUTS.

SS

217

&7
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HCC/HCF40109B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditions Value
Symbol Parameter Vi | Vo | ol |Vee | Voo Tiow 25°C Thigh* Unit
M M [wA V)| V)| Min | Max. | Min. | Typ. | Max. | Min. | Max.
I Quiescent 0/5 5 1 0.02 1 30 | pA
Current |~ 010 10 2 002]| 2 60
Types | 0/15 15 4 002 4 120
0/20 20 20 0.04 | 20 600
. 0/5 5 4 002 4 30
Types [2/10 10 8 002| 8 60
0/15 15 16 0.02 | 16 120
Von | Output High 0/5 <1 5 |4.95 4.95 4.95
Voltage 0/10 <1 10 | 9.95 9.95 9.95 v
0/15 <1 15 [14.95 14.95 14.95
VoL | Output Low 5/0 <1 5 0.05 0.05 0.05
Voltage 10/0 <1 10 0.05 0.05 005| v
15/0 <1 15 0.05 0.05 0.05
ViH Input High Voltage 19 | <1| &5 | 10 | 3.5 3.5 3.5 v
15135/ <1| 10 | 156 | 7 7 7
Vi Input Low Voltage 19 [<1| 5 | 10 1.5 1.5 1.5 v
15135 <1 | 10 | 15 3 3 3
low | Output Heo 0/5| 25 5 | -2 -16|-32 - 1.15
Drive
4. - 0. -0.51| - - 0.
Current | Types [ 9/8] 48 5 |-0.64 0.51| -1 0.36
0/10| 95 10 |-16 -13|-26 -09
0/15| 135 15 |-4.2 -34(-68 -24
HoF 0/5| 25 5 |-153 - 1.36| - 3.2 -1.1 mA
Types | 0/5 | 46 5 |-052 —0.44| —1 —0.36
0/10| 9.5 10 [-1.3 -1.1|-26 -09
0/15| 135 15 |-36 -30(-68 24
lo. | Output Hee 0/5| 0.4 5 | 0.64 051 | 1 0.36
Sink
ovont | Types [9/10] 0.5 10 | 16 13 | 26 0.9
0/15| 15 15 | 4.2 34 | 68 2.4 mA
vor 0/5| 0.4 5 |0.52 0.44 | 1 0.36
Types |2/10] 05 10 | 1.3 11 | 2.6 0.9
015| 15 15 | 3.6 30 | 68 2.4
b, I |- Input HCC 1518 18 +0.1 +105[+0.1 +1
Leakage |Types Anv Input A
ny Inpu w
Current  HcF 0115 15 +0.3 +10%(£03 +1
Types
* Tiow = — 55°C for HCC device : — 40°C for HCF device.
* Trign = + 125°C for HCC device : + 85°C for HCF device.
The Noise Margin for both 1" and 0" level is : 1V min. with Voo = 5V, 2V min. with Voo = 10V, 2.5V min. with Vop = 15V.
** Forced output disabled.
(37 SGS-THOMSON 37
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HCC/HCF40109B

STATIC ELECTRICAL CHARACTERISTICS (continued)

Test Conditions Value
Symbol Parameter v, Vo [1ol| Vee | Vop Trow* 25 °C Thigh* Unit
M| M MMM [ Min. [ Max. | Min. Typ. | Max. [ Min. | Max.
:gf;. %3‘::? :'yc;zs 018 | 018 18 +04 +104| 0.4 +12
Leakage [HcF D HA
Current Types 0/15| 0/15 15 +1.0 +10*]+£1.0 75
Ci Input Capacitance Any Input 5 7.5 pF
* Tiow = — 55°C for HCC device . — 40°C for HCF device.
* Thgh = + 125°C for HCC device ..+ 85°C for HCF device
The Noise Margin for both "1" and "0" level is : 1V min. with Vpp = 5V, 2V min. with Vpp = 10V, 2 5V min. with Vpp = 15V.
** Forced output disabled.
DYNAMIC ELECTRICAL CHARACTERISTICS (T, = 25°C, C_ = 50pF, R. = 200k,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns)
. Test Conditions Value
Symbol Parameter Shifting Mode Vee V)] Voo (V)| Min. | Typ. | Max. Unit
tPHL, Propagation Delay Time 5 10 300 600
tPLH (data input to output) L-H 5 15 220 440
High to Low Level 10 15 180 360
10 5 850 | 1600 | "°
H-L 15 5 850 | 1600
15 10 290 | 580
Low to High Level 5 10 130 260
L-H 5 15 120 | 240
10 15 70 140
10 5 230 | 460 | ™
H-L 15 5 230 | 460
15 10 80 160
trHz 3-State Disable Delay Time 5 10 60 120
Output High to High Impedance L-H 5 15 50 100
10 15 35 70
10 5 120 | 240 | "™
H-L 15 5 120 | 240
15 10 40 80
trzH High Impedance to Output High 5 10 320 640
L-H 5 15 230 | 460
10 15 180 | 360
10 5 goo | 1500 |
H-L 15 5 800 [ 1500
15 10 280 560
trLz Output Low to High Impedance 5 10 370 | 740
L-H 5 15 300 | 600
10 15 250 500
10 5 850 | 1600 | °
H-L 15 5 850 | 1600
15 10 350 700
4/7
L3y S THomSoN

752




HCC/HCF40109B

DYNAMIC ELECTRICAL CHARACTERISTICS (continued)

. Test Conditions Value .
Symbol Parameter Shifting Mode Vee (V)] Vop (V)| Min. | Typ. | Max. Unit
tezL High Impedance to Output Low 5 10 100 200
L-H 5 15 80 160
10 15 40 80
10 5 120 | 240 | ™
H-L 15 5 120 | 240
15 10 40 80
tTHL, Transition Time 5 10 50 100
triH L-H 5 15 40 80
10 15 40 80 ns
10 5 100 200
H-L 15 5 100 | 200
15 10 50 100
Output Low (sink) Current Characteristics. Output High (source) Current Characteristics.
1 G~ 63200
‘::’ i TTT 11 “loH [T1 ]
[ | [ramo=2sc Ve <15V (mA) Tamb=25°C L
|| Typ. ’s‘s___,— __.:_.y,,,_ 85"
% == Min. 11 Min. P
LA
/1
» d n / A~ -ov
/ 4
1 4 = A ] / — 13
2 / 1 _J 1/ -t Igs= 15V
1 Vos=15V 17
. y/.MRd 10 _ —-tov
Iﬁ —F T e -t
‘ 75 s 1 | Lsv
r2as T
1 T
[ 2 4 6 L] 10 12 VDS(V) o 5 0 -VDS(V)
Typical Transition Timevs. Load Capacitance. Typical High-to-low Propagation Delay Time vs.
Load Capacitance.
G-20071 3274
trin [TTT1] I oL
tTHL Tamb =25°C i (ns)
(ns)
160 o cc ,|5,,I ‘;DDTV .
| ey I
140 P lr! ! ! 1]
120 oo 25V ce=5V VooV o=
100 / ! 200 e lcgl\mrl Voo '|‘_“__._
80 PzeumENEE i
I
60 4 1oV 1 o0 Tamb=25°C
“ SSATE
& EERE
1 11
1] 10 20 30 40 50 60 70 80 C(pF) 0 20 40 60 80 Cg (pF)
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HCC/HCF40109B

Typical Low-to-high Propagation Delay Time vs.
Load Capacitance.

tPLH
(ns)

160
140
120
100
80
60
40

20

oSV Vool =
Lt N
e oY oY
LT
HHH
Ve -\OV_VD =1 —
——
10 20 30 4 50 60 70 60 Cp(pF)

High-level Supply Voltage vs. Low-level Supply

Voltage.
6
Yoo [T B
v 4 t t
Tamb=25°C [ |
» T g T
L] .
! ’ .
20 I v
§ i -
5 1# - |
1 H ,REC.MMENDED | !
BOUNDARY |
10 1 -
! |
} S S
s !
|
!
[J 5 0 15 25 Vee(V)
TEST CIRCUITS

Typical Input Switching vs. High-level Supply Volt-

age.

Vo(sw)
v)

Typical Dynamic Power Dissipation vs. Input Fre-

63276
AEEEEEEEREEEREN
LT ] [rame=zste
e e o
r Vee
b
L Vss T_S.WIJQN

| Voo
Vout 50%
Ve
ss ENABLE=Vc(] P
_Aec=1sv
P
Ve =10V,
AT
Z i ]
VeC=5Y TR Vgwrrch=INPUT VOLTAGE AT |
WHICH OUTPUT LEVEL IS 50% OFVDD‘Vssl_

25 S

75

10 125 15 175

Vop V)

quency.
-3278
Pml:, H—tH
e T =,
2 famp=25" 2/
'04 4 J’ | |
: :
T S
. S i
s il
! a
3 G ¢ A
10°, A
W= S nstiira =10V Vpp=15v
i s
| A 27 VTC:SV Vpp=10v
L A [
10° =5 = === =
Z CL=50pF ]| S i
e
W ——cue 15t (1] i
/ C=15pF
o AL T Ty oo T
2 ‘6 H 4 68 2 4 68 ? “ 68
1 10 10? 10°  t, (KHZ)

Output Enable Delay Times Test Circuit and Waveforms.

f j‘)
L 1 16
PULSE
2 s 7 GENERATOR
3 17 S— e 8
wpurS [ 1¢ " I"_—s)_o outPuT
(SEE TABLE) l s s T— C‘:“ e 0% o Vo
6 - I“”‘ . | vss
7 10 uz | ) [ ‘ezn
8 9 -0 5-2016
QUTPUT
r craR JTEST VOLTAGE
vss Tataats
tez | Vec | Vss
oLz | Vss | Voo
tpzL | Vss | Voo
tpzn | Vee | Vss
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HCC/HCF40109B

TEST CIRCUITS (continued)

Quiescent Device Current. Input Voltage.
Vee Voo
I I Vec Voo
INPUTS Voo=Vee I T
o INPUTS
Ve
SS Vin P
‘o ]
o
Vi -]
VooZVee e TE
TEST ANY COMBINATION 5-2986
OF INPUTS
Vss
Vss
Input Leakage Current. Dynamic Power Dissipation.
Vee Voo cc Yoo
Vpp=Vee t T o.uF_L_'_ 01uF
INPUTS I
- —i ®
vee pa— —2 s
PULSE 3 "
pa— GENERATOR
z\»—@—» :_ “ »
VSS - Cy. 5 ”
8
NOTE:MEASURE INPUTS . ‘;’
SEQUENTIALLY TO BOTH l 5-2087
Vpp AND Vgs. CONNECT SO0uE. sams
ALL UNUSED INPUTS TO Vss O,
EITHER Vpp OR Vss
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HCC40110B
HCF40110B

DECADE UP-DOWN COUNTER/DECODER/LATCH/DRIVER

= SEPARATE CLOCK-UP AND CLOCK-DOWN
LINES

= CAPABLE OF DRIVING COMMON CATHODE
LEDS AND OTHER DISPLAYS DIRECTLY

s ALLOWS CASCADING WITHOUT ANY EX-
TERNAL CIRCUITRY

= MAXIMUM INPUT CURRENT OF 1 pA AT 18 V
(full package-temperature range)

s QUIESCENT CURRENT AT 20 V FOR HCC
DEVICE

= 5V, 10V AND 15 V PARAMETRIC RATINGS

= INPUT CURRENT OF 100 nA AT 18 V AND
25 °C FOR HCC DEVICE

= 100 % TESTED FOR QUIESCENT CURRENT

s MEETS ALL REQUIREMENTS OF JEDEC TEN-
TATIVE STANDARD No. 13 A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B"
SERIES CMOS DEVICES"

DESCRIPTION

The HCC 40110B (extended temperature range)
and HCF 40110B (intermediate temperature range)
are monolithic integrated circuits, available in 16-
lead dual in-line plastic or ceramic package. The
HCC/HCF 40110B is a dual-clocked up/down
counter with a special preconditioning circuit that al-
lows the counter to be clocked, via positive going in-
puts, up or down regardless of that state or timing
(within 100 ns typ.) of the other clock line. The clock
signal is fed into the control logic and Johnson
counter after is preconditioned. The outputs of the
Johnson counter (which include antilock gating to
avoid being locked at an illegal state) are fed into a
latch. This data can be fed directly to the decoder
through the latch or can be strobed to hold a par-
ticular count while the Johnson counter continues to
be clocked. The decoder feeds a seven-segment
bipolar output driver which can source up to 25 mA
to drive LEDs and other displays such as low-voit-
age fluorescent and incandescent lamps. A short
duration negative-going pulse appears on the BOR-
ROW output when the count changes from 0 to 9 or
the CARRY output when the count changes from 9
to 0. At the other times the BORROW and CARRY
output are a logic 1. The CARRY and BORROW out-
puts can be tied directly to the clock-up and clock-
down lines respectively of another HCC/HCF
40110B for easy cascading of several counters.

September 1988

EY F
(Plastic Package) (Ceramic Package)

C1
(Chip Carrier)

ORDER CODES :
HCC40110BF HCF40110BEY
HCF40110BC1

PIN CONNECTIONS

o

Voo

~
>

o
ol
'

7-SEGMENT
OUTPUTS

RESET IS 12

o

LATCH ENABLE || BORROW

cLock oown

)
=3

CARRY

]
)
|
TOGGLE ENABLE(|4 1fjq
)
I
|
I

Vgg {le 9 CLOCK UP
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HCC/HCF40110B

FUNCTIONAL DIAGRAM

CARRY

cLock uP
SIGNAL
CLOCK DOWN PRECONDITIONER
CONTROL JOHNSON
LoGIC COUNTER
RESET
TOGGLE ENABLE

BORROW

LATCH ENABLE JL Lucnj—-[ OECODER H

SEVEN-
ORIVER ) SEGMENT
QUTPUTS

$-3407

ABSOLUTE MAXIMUM RATING

Symbol Parameter Value Unit
Vop * | Supply Voltage: HCC Types -0.5 to +20 \"
HCF Types -0.5t0 +18 \
V, Input Voltage -0.5to Vop + 0.5 \
h DC Input Current (any one input) +10 mA
Prot Total Power Dissipation (per package) 200 mW
Dissipation per Output Transistor
for Top = Full Package Temperature Range 100 mw
Top Operating Temperature: HCC Types -55 to +125 °c
HCF Types -40 to +85 °Cc
Tstg Storage Temperature -65 to +150 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanentdamage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification 1s not implied. Exposure

to absolute maximum rating conditions for external periods may affect device reliability

* All voltage values are referred to Vss pin voltage.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vop Supply Voltage: HCC Types 3to 18 \
HCF Types 3to 15 \
\ Input Voltage 0 to Voo Vv
Top Operating Temperature: HCC Types -55to +125 °c
HCF Types -40 to +85 °C
27 L§7 SGS-THOMSON
Y/ icromzcTRONICS
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HCC/HCF40110

LOGIC DIAGRAMS
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HCC/HCF40110B

LOGIC DIAGRAM (continued)

DISPLAY SEGMENTS

N 9
o, ﬂ x . I l c
T —
A d $-1654
o DT
=D .
o .
N x ) 2 S 6 7
!D ! 3 ¢ S$-1662n
vk Do
%E 1O = - >—ao Ouptut Low (sink) Current Characterisitcs.
% D G-
) lou [T1 [
L= DDeer AT |Tamp=25'C Vs =15V
]| T—1ve. i
> ” (] j=——- Min.
< —— —Q
DO .
. 20 ,
; /
I N - . /
y oV
Oy =1
o(%:>_4>—-® BORROW 12 b+ Vos=15
‘°‘o 8 l' Rd
T, canay saue A 4=~
=0 ot
“ [hZA
k “" v
o 2 4 6 8 10 12 Vps(V)
TRUTH TABLE
cLockupr | SLOCK | LATCHEN- | TOGGLEEN-|  peser COUNTER DISPLAY
_/_ X 0 0 0 Increments by 1 | Follows Counter
X _/— 0 0 0 Decrement by 1 | Follows Counter
—\_ _\_ X X 0 No Change No Change
Follows Counter
X X X X 1 Goes to 00000 (Display =0) |
X X X 1 0 Inhibrited Remains Fixed
_/_ X 1 0 0 Increments by 1 | Remains Fixed
X _/_ 1 0 0 Decrement by 1 | Remains Fixed |

x=Don'tcare 1 =High State 2 = Low State
* Typically 100 ns between clock-up and clock-down positive transitions are required to ensure proper counting

4/7
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HCC/HCF40110

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditios Value
Symbol Parameter Vi Vo llo] | Voo | Tiow* 25 °C ThicH * Unit
M| M [(MA] (V) | Min. | Max. | Min. | Typ. | Max. | Min. | Max.
I Quiescent 0/5 5 5 004| 5 150
Current HCC |o/10 10 10 0.04 | 10 300
Types [o/15 15 15 0.04 | 20 600 |,
0/20 20 20 0.48 | 100 3000
HCE 0/5 5 5 0.04 | 20 150
Types 0/10 10 10 0.04 | 40 300
0/15 15 15 0.04 | 80 600
Von Output High 0/5 5 4.95
Voltage 0/10 10 9.55 v
0/15 15 14.55
VoL Output Low 5/0 5 0.05 0 0.05 0.05
Voltage 10/0 10 0.05 0 [0.05 005| V
15/0 15 0.05 0 [0.05 0.05
Vi Input High 0.5/3.8 5 3.5 3.5 3.5
Voltage 1/8.8 10| 7 7 7 v
1.5/3.8 15 1 11 1
Vi Input Low 0.5/3.8 5 1.5 1.5 1.5
Voltage 1/8.8 10 3 3 3 v
1.5/3.8 15 4 4 4
VoL Output Drive 0 5 4.55
Voltage 10 5 413
(for HCC/HCF) 25 5 364
0|10 9.55 v
10 | 10 9.25
25 | 10 8.85
0 15 14.55
10 | 15 14.21
25 | 15 13.9
loL Output HCC 0/5 0.4 5 | 0.64 0.51 1 0.36
Sink
Current Types 0/10 0.5 10 | 1.6 13 | 2.6 0.9
0/15 1.5 15 | 4.2 3.4 6.8 2.4 mA
HCF 0/5 0.4 5 | 0.52 0.44 1 0.36
Types 0/10 0.5 10 | 1.3 1.1 2.6 0.9
0/15 1.5 15 | 3.6 3.0 | 68 2.4
i, o Input HCC "
! Lgakage Types |9/18 — 18 0.1 +10%| +0.1 +1 "
Current HCF -5
Types 0/15 15 +0.3 +107 | £0.3 +1
Ci Input Capacitance Any Input 5 7.5 pF
* Tiow = -55 °C for HCC device: -40 °C for HCF device.
* Thion = +125 °C for HCC device: +85 °C for HCF device.
The Noise Margin for both "1" and "0" level is: 1V min. with Voo = 5 V, 2 V min. with Vop = 10V, 2.5 V min. with Vop = 15 V
L7 SEHONGoN >
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HCC/H

CF40110B

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, RL = 200 KQ,
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns)

Symbol Parameter Test Conditions Value Unit
[Voo (V)| Min. | Typ. | Max.
CLOCK UP/CLOCK DOWN
tw Pulse Width 5 85
10 35 ns
15 15
feL Maximum Frequency 5 2.5
10 5 MHz
15 8
twe Carry Pulse Width 5 225
10 100
15 70 ns
twe Borrow Pulse Width 5 260
10 110
15 80
RESET
teLH Propagation Delay Time 5 750
teHL Reset to Clock 10 285
15 200
Delay from Reset to First Allowable Clock 5 300 ns
10 1256
15 75
tw Pulse Width 5 150
10 60
15 40
TEST CIRCUITS
Quiescent Device Current. Noise Immunity.
Voo
T Voo
INPUTS
° INPUTS OUTPUTS
VSS - ——
ViH - ——
o,
5o ] -
. —
Vi -] —
- —>
@ NOTE
TEST ANY COMBINATION
OF INPUTS
Vss $-2079/1

Vss
$-19921

6/7
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HCC/HCF40110

TEST CIRCUITS
Input Leakage Current.

VDD

INPUTS

Voo -]
o
Vss -~
-
NOTE : MEASURE INPUTS
SEQUENTIALLY TO BOTH
Vpp AND V5. CONNECT

ALL UNUSED INPUTS TO Vss
EITHER Vpp OR Vgg

$-1994/2
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Y icRoELEGTRONICS HCC/HCF40174B

HEX "D" - TYPE FLIP-FLOP

= STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

=« QUIESCENT CURRENT SPECIFIED AT 20V
FOR HCC DEVICE

= 5V, 10V, AND 15V PARAMETRIC RATINGS

= INPUT CURRENT OF 100nA AT 18 V AND 25°C
FOR HCC DEVICE EY

= 100% TESTED FOR QUIESCENT CURRENT (Plastic Package)

= MEETS ALL REQUIREMENTS OF JEDEC TEN-

TATIVE STANDARD N°. 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B" m

F
(Ceramic Frit Seal Package)

L 4

M1 c1
(Micro Package) (Plastic Chip Carrier)

ORDER CODES :
HCC40174BF  HCF40174BM1
HCF40174BEY  HCF40174BC1

SERIES CMOS DEVICES"

PIN CONNECTIONS

Voo
a6
06
05

DESCRIPTION

The HCC40174B (extended temperature range)
and HCF40174B (intermediate temperature range)
are monolithic integrated circuits available in 16-
lead dual in-line plastic or ceramic package and
plastic micro package.

The HCC/HCF40174B consists of six identical ‘D’ -
type flip-flops having independent DATA inputs. The
CLOCK and CLEAR inputs are common to all six
units. Data is transferred to the Q outputs on the
positive-going transition of the clock pulse. All six
flip-flops are simultaneously reset by a low level on
the CLEAR input.

Qs

D&

Qs

CLOCK

June 1989 1/7
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HCC/HCF40174B

FUNCTIONAL DIAGRAM

-2 { 1 Zq
| FIF I
p2—4— f 1 5 a2
| FIF2 ,
03-8 7_q3
FIF3
] 11— 10 4
l FIF4 l
o512 1 2_qs
FIFS
06 1% ] 15 a6
FIF6
cLock —2 Vgs=0
CL_R ! $-2944 VDD’IB
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vop* | Supply Voltage :HCC Types -05to +20 Vv
HCF Types -05to + 18 v
vV, Input Voltage - 05to Vpp + 0.5 \
Iy DC Input Current (any one input) +10 mA
Ptot Total Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mwW
Top Operating Temperature : HCC Types —-55t0 + 125 °C
HCF Types - 40 to + 85 °C
Tsig Storage Temperature - 65to + 150 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device This 1s a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sec-
tions of this specification 1s not implied. Exposure to absolute maximum rating conditions for external periods may affect device
reliability.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage : HCC Types 3to18 \
HCF Types 3to 15 Vv
\' Input Voltage 0 to Vpp \
Top Operating Temperature : HCC Types - 55t0 + 125 °C
HCF Types —40to + 85 °C
27 LNy SGS-THOMSON
Y/ MicRoELESTRONICS
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HCC/HCF40174B

LOGIC DIAGRAM (1 of 6 Flip-Flops)

cL cL
| |
D P P
*

3(4611,134) =7 L
1 o |
cL | cL

)
n
_ [
CLR cL
* ? 5-2946
cL

¥ALL INPUTS (TERMS 13,4
6,9,11,1314) PROTECTED BY

CL
|
P

]

CcL

COS/MOS PROTECTION

NETWORK

Q

2(5,7,10,12,15)

TRUTH TABLE
Inputs Output
Clock Data Clear Q
va 0 1 0
A 1 1 1
L X 1 NC
X X 0 0
= High Level X = Don't Care
0 = Low Level NC = No Change

&7
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HCC/HCF40174B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditions Value
Symbol Parameter v, Vo llo] | Voo Tiow" 25°C ThHigh” Unit
M| M [EA] M [min. [Max.| Min. | Typ. [Max.| Min. [Max.
I Quiescent 0/5 5 1 0.02 1 30
Current | [or10 10 2 002 | 2 60
Types | 0/15 15 4 002| 4 120
0/20 20 20 0.04 | 20 600 | pA
0/5 5 4 002| 4 30
?ﬁ)';s 010 10 8 002] 8 60
0/15 15 16 002 | 16 120
Vou | Output High 0/5 <1| 5 |495 495 4.95
Voltage 0/10 <1] 10 [995 9.95 9.95 v
0/15 <1 | 15 |14.95 14.95 14.95
VoL | Output Low 5/0 <1]| 5 0.05 0.05 0.05
Voltage 10/0 <1 10 0.05 0.05 005| V
15/0 <1 15 0.05 0.05 0.05
Vi | Input High 0545 |<1| 5 | 35 35 35
Voltage 179 | <110 7 7 7 v
15135] <1 | 15 | 11 11 11
Vi | Input Low 45/05|<1| 5 15 15 15
Voltage 91 [<1] 10 3 3 3 v
1351.5] <1 | 15 4 4 4
lon | Output 0/5| 25 5 | -2 —16|-32 _1.15
Drive Hee |0/5| 46 5 |-064 - 051] —1 - 0.36
Current
Types|o0/10| 9.5 10 |- 1.6 -13(-26 -09
0/15| 135 15 [—42 -34|-68 - 24 A
05| 25 5 |-153 — 1.36| - 3.2 1.1
HCF (05| 46 5 |-o052 _044] -1 — 036
Types|0/10| 95 10 [-13 -1.1|-26 -09
0/15| 135 15 |- 36 -30]-68 —24
lo. | Output 0/5| 04 5 | 064 051 | 1 0.36
g‘;‘rkrem ?ycpis oo| 05 10 | 16 13 | 26 0.9
015] 15 15 | 42 34 | 68 24 A
0/5| 04 5 | 052 044 | 1 0.36
HCF To/0] 05 10 | 13 11 | 26 0.9
Types
015| 15 15 | 36 30 | 6.8 24
hr T ,'_"e’:’,:age ;ﬁ;s 0118 18 +0.1 +107%| + 0.1 + 1
Current  [[cF Any Input pA
Types |¥/15 15 +03 +1075|+ 03 +1
Ci Input Capacitance Any Input 5 75 pF
* Tiow = — 55°C for HCC device . — 40°C for HCF device.

* Tugh = + 125°C for HCC device : + 85°C for HCF device.
The Noise Margin for both "1" and "0" level is * 1V min with Vop = 5V, 2V min. with Vop = 10V, 2 5 V min. with Voo = 15V

4/7
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HCC/HCF40174B

DYNAMIC ELECTRICAL CHARACTERISTICS (T, = 25°C, C, = 50pF, R, = 200kQ,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns)

Symbol Parameter Test Conditions , Value Unit
Voo (V)| Min. | Typ. | Max.
tpLH, Propagation Delay Time 5 150 | 300
teuL Clock to Output 10 70 | 140 ns
15 50 100
tPHL Propagation Delay Time 5 100 200
Clear to OUtpUt 10 50 100 ns
15 40 80
tTHL, Transition Time 5 100 200
trim 10 50 | 100 | ns
15 40 80
tsetup Data Setup Time 5 40 20
10 20 10 ns
15 10 0
thold Data Hold Time 5 80 40
10 40 20 ns
15 30 15
tw Clock Input Pulse Width 5 130 65
Low Level 10 60 30 ns
15 40 20
tw Clock Input Pulse Width 5 130 65
High Level 10 60 30 ns
15 40 20
tw Clear Input Pulse Width 5 100 | 50
Low Level 10 50 25 ns
15 40 20
tr, b Clock Input Rise or Fall Time 5 15
10 15 us
15 15
trem Clear Removal Time 5 0 |-40
10 0 -15 ns
15 0 -10
fou Maximum Clock Input Frequency 5 3.5 7
10 6 12 MHz
15 8 16
| ST R >
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HCC/HCF40174B

\ Voo
CLOCK
INPUT o
thamx
Voo
DATA
INPUT o
ts(HL)*
tHL
Voo
QUTPUT 0
tp
trem,
Voo
50% %(LH) OR(HL) OPTIONAL
o CEERR 22

Output Low (sink) Current Characteristics.

1 &
oL [T1 11
WA [Ty =25°C Vos =15V
e Ty P | et
| = = e M.
2
y.
/
20 4
. /
) oV
1 — |
2 5
_1 Vas=15V
. J /R4
Y LA F+
‘ 74 7[5Vl
2 A
4= Jsv
0 2 4 6 8 0 n Vos(V)

Typical Propagation Delay Time (clock to output) vs.

Load Capacitance.
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Output High (source) Current Characteristics.
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HCC/HCF40174B

Typical Dynamical Power Dissipation vs. Clock Fre-

quency.
Prot = z5 5
W« i
. i
A Tamb=25°C A
0,
: KA e dei
. 8 H
! o
0,
T
—F
. » mEni|
, —— €150
w0t EE 4 e C=15pF
2 I
10 4 68 468 “ L 68
1 0 1? 100 toy (kHD)
TEST CIRCUITS
Quiescent Device Current. Input Voltage.
Voo
I Voo
v
INPUTS
M INPUTS OUTPUTS
Ss -~y p—>
Vin -~ —
hL -aa * @
vloL -~ — -
-— —
NOTE
@ TEST ANY COMBINATION
OF INPUTS
Vss s-2078/1
Vss
$-19921
Input Leakage Current. Dynamic Power Dissipation.
Yoo
vy
DD so0ur o
! C
INPUTS
1 1
Voo -] 2 "
\—-@-—» Puse | 3 *“
I GEN.2
o & L=
Vss * X s 2
- L] n
NOTE: MEASURE INPUTS i ) —
SEQUENTIALLY TO BOTH S-199412 ° ¢ GEN1
Vpp AND Vss. CONNECT b
ALL UNUSED INPUTS TO Vs ss
EITHER Vpp OR Vgg NOTE:PULSE GENI=tyy  © 0
PIASEGDI.I‘L%

THOMSON
RMICROELECTRONICS
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r SGS-THOMSON HCC/HCF40160B-40161B
7’ MICROELECTRONICS HCC/HCF40162B-40163B

SYNCHRONOUS PROGRAMMABLE 4-BIT COUNTERS

40160B - DECADE WITH ASYNCHRONOUS
CLEAR

40161B - BINARY WITH ASYNCHRONOUS
CLEAR

40162B - DECADE WITH SYNCHRONOUS
CLEAR

40163B - BINARY WITH SYNCHRONOUS
CLEAR

u INTERNAL LOOK-AHEAD FOR FAST COUNT-
ING

s CARRY OUTPUT FOR CASCADING

s SYNCHRONOUSLY PROGRAMMABLE

= LOW-POWER TTL COMPATIBILITY

s STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

s QUIESCENT CURRENT SPECIFIED AT 20V
FOR HCC DEVICE

= 5V, 10V AND 15V PARAMETRIC RATINGS

» INPUT CURRENT OF 100nA AT 18V AND 250C
FOR HCC DEVICE

» 100% TESTED FOR QUIESCENT CURRENT

s MEETS ALLREQUIREMENTS OF JEDEC TEN-
TATIVE STANDARD N. 13A, " STANDARD
SPECIFICATIONS FOR DESCRIPTION OF B
SERIES CMOS DEVICES "

DESCRIPTION

The HCC40160B, 40161B, 40162B, 40163B (ex-
tended temperature range) and HCF40160B,
40161B, 40162B, 40163B (intermediate tempera-
ture range) are monolithic integrated circuits, avai-
lable in 16-lead dual in line plastic or ceramic
package and plastic micropackage.

HCC/HCF40160B, 40161B, 40162B and 40163B
are 4-bit synchronous programmable counters. The
CLEAR function of the HCC/HCF40162B and
40163B is synchronous and a low on the at the clear
CLEAR input sets all four outputs low on the next po-
sitve CLOCK edge. The CLEAR function of the
HCC/HCF40160B and 40161B is asynchronous
and a low level at the CLEAR input sets all four out-
puts low regardless of the state of the CLOCK,
LOAD or ENABLE inputs. A low level at the LOAD
input disables the counter and causes the output to
agree with the set-up data after the next CLOCK
pulse regardiess of the conditions of the ENABLE in-
puts. The carry look-ahead circuitry provides for

September 1988

EY F
(Plastic Package) (Ceramic Package)

M1 c1
(Micro Package) (Chip Carrier)

ORDER CODES :

HCC40XXXBF HCF40XXXBEY
HCF40XXXBC1
PIN CONNECTIONS

Voo

CARRY OUT
Qy

Q2

Qs

CcP

TE

[OAD

1/10
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HCC/HCF40160B-40161B-40162-40163

cascading counter for n-bit synchronour application
without additional gating. Instrumental in accompli-
shing this function are two count-enable input and
a carry output (COUT). Counting is enable when
both PE and TE inputs are high. The TE input
is fed forward to enable COUT. This enable output

ABSOLUTE MAXIMUM RATING

produces a positive output pulse with a duration ap-
proximately equal to the positive portion of the Q1
output. This positive overflow carry pulse can be
used to enable successive cascaded stages. Logic
transitions at the PE or TE inputs may occur when
the clock is either high or low.

Symbol Parameter Value Unit
Voo * | Supply Voltage: HCC Types -0.5 to +20 \
HCF Types -0.5to +18 \

\ Input Voltage -0.5 to Vop + 0.5 Vv

I DC Input Current (any one input) +10 mA

Phot Total Power Dissipation (per package) 200 mW

Dissipation per Output Transistor

for Top = Full Package Temperature Range 100 mwW

Top Operating Temperature: HCC Types -55to +125 °Cc
HCF Types -40 to +85 °c

Tst Storage Temperature -65 to +150 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanentdamage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for external periods may affect device reliability.

* All voltage values are referred to Vss pin voltage

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage: HCC Types 3to 18 Vv
HCF Types 3to 15 \
Vi Input Voltage 0to Vop \
Top Operating Temperature: HCC Types -55 to +125 °c
HCF Types -40 to +85 °c
TRUTH TABLE
Clock CLR LOAD PE TE Operation
I 1 0 X X Preset
I 1 1 0 X NC
I 1 1 X 0 | NC
1 1 1 1 1 Count
X 0 X X X Reset (HCC/HCF40160B, HCC/HCF40161B)
I 0 X X X Reset (HCC/HCF40162B, HCC/HCF40163B)
L 1 X X X NC (HCC/HCF40162B, HCC/HCF40163B)

1 =HIGH LEVEL, 0 = LOW LEVEL, X = DON'T CARE, NC = NO CHANGE

2/10
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HCC/HCF40160B-40161B-40162B-40163B

LOGIC DIAGRAMS

HCC40160B/HCC40162B

HCC/HCF 40162 B
ASYNCHRONOUS CLEAR

+ LOAD
] l [
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Q Q
Q4 Q, Q
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2
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SYNCHRONOQUS CLEAR |
+ [0AD
o {! T T 1 N ]
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HCC/HCF40160B-40161B-40162-40163

TIMING DIAGRAMS

HCC40160B/HCC40162B

CLEAR (401608,
¢ ) u ASYNCHRONOUS
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HCC/HCF40160B-40161B-40162B-40163B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditios Value
Symbol Parameter Vi Vo lo| | Voo Teow * 25 °C Thign * Unit
M VM @A) (V) | Min. | Max. | Min. | Typ. | Max. | Min. | Max.
I Quiescent 0/5 5 5 0.04| 5 150
Current HCC |o0/10 10 10 0.04 | 10 300
Types
0/15 15 20 0.04| 20 600 WA
0/20 20 100 0.08 | 100 3000
HoF |95 5 20 0.04 | 20 150
Types | 0/10 10 40 0.04 | 40 300
0/15 15 80 0.04| 80 600
Von | Output High 0/5 <1| 5 | 495 4.95 4.95
Voltage 0/10 <110 |995 9.95 9.95 v
0/15 <1]| 15 [14.95 14.95 14.95
VoL | Output Low 5/0 <1| 5 0.05 0.05 0.05
Voltage 10/0 <1] 10 0.05 0.05 005| V
15/0 <1] 15 0.05 0.05 0.05
Vi | Input High 0545 |<1| 5 | 35 35 35
Voltage 19 |<1][10]| 7 7 7 v
15135| <1 | 15 | 11 11 11
Vi Input Low 4505 | <1| 5 1.5 1.5 1.5
Voltage 91 [<1]| 10 3 3 3 v
135/15| <1 15 4 4 4
lon | Output 05| 25 5 | -2 1.6 | -32 -1.15
g""e ?CC 05| 46 5 |-0.64 0.51| -1 -0.36
urrent YPes [o/10] 95 10 | -1.6 13| 26 .09
0/15| 135 15 | -4.2 34 | -6.8 2.4 mA
05| 25 5 |-1.53 -1.36| -3.2 1.1
;‘CF 05| 46 5 |-0.52 -0.44| -1 -0.36
YPes To/10| 95 10 | 1.3 11| 26 0.9
0/15| 135 15 | -3.6 30 | -6.8 2.4
lo. | Output Heo | 05| 04 5 | 0.64 051 | 1 0.36
Sink
i T 0/10| 05 10 | 1.6 1.3 | 26 0.9
Current ypes
0/15| 15 15 | 4.2 34 | 68 2.4 mA
WeE | 95| 04 5 | 0.53 0.44 | 1 0.36
Types | 0/10] 05 10 | 1.3 11 | 26 0.9
0/15| 15 15 | 36 30 | 68 2.4
In, e | Input HCC 5
Leakage  |Types 0/18 18 +0.1 +10°| 0.1 +1
Any Input pA
Current HCC 5
T 0/15 15 +0.3 +10°| +0.3 +1
ypes
Ci Input Capacitance Any Input 5 75 pF
* TLow = -55 °C for HCC device: -40 °C for HCF device.
* ThiH = +125 °C for HCC device. +85 °C for HCF device.
The Noise Margin for both "1" and "0" level 1s. 1V min. with Vop =5 V, 2 V min. with Vop = 10V, 2.5 V min. with Vop = 15 V
5/10
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HCC/HCF40160B-40161B-40162-40163

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, RL = 200 KQ,
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns)

Test Conditions Value .
Symbol Parameter Voo (V)| Min. | Typ. | Max. Unit
tPLH Propagation Delay Time 5 200 | 400
trie | Clock to Q 10 80 160 ns
15 60 120
tPLH Propagation Delay Time 5 225 | 450
tr | Clock to Cour 10 95 190 ns
15 70 140
tPLH Propagation Delay Time 5 125 | 250
tPHL TE to Cout 10 55 110 ns
15 40 80
tsetup Setup Time 5 240 120
Data to Clock 10 90 45 ns
15 60 30
tsewp | Setup Time 5 240 | 120
Load to Clock 10 90 45 ns
15 60 30
tsetup | Setup Time 5 340 | 170
PE or TE to Clock 10 140 70 ns
15 100 50
thold Hold Time 5 0
10 0 ns
15 0
trHe Transition Time 5 100 200
trm 10 50 100 ns
15 40 80
tw CLock Input Pulse Width 5 170 85
10 70 35 ns
15 50 25
feL Maximum Clock Input Frequency 5 2 3
10 55 | 85 MHz
15 8 12
ot Clock Input Rise or Fall Time * ' 200
70 ns
15
tPHL Propagation Delay Time (40160B, 40161B) 5 250 500
Clear to Q 10 110 220 ns
15 80 160
tsetup | Setup Time (40162B, 40163B) 5 340 | 170
Clear to Clock 10 140 70 ns
15 100 50
thold Hold Time (40162B, 40163B) 5 0
Clear to Clock 10 0 ns
15 0
tem | Clear Removal Time (40162B, 40163B) 5 200 | 100
10 100 50 ns
15 70 35
tw Clear Input Pulse Width Low Level (401608, 5 170 85
40161B) 10 70 35 ns
15 50 25

* If more than one unit is cascated In the parallel clocked application, tr should be made less than or equal to the sum of the fixed propagation delay
at 50 pF and the transition time of the carry output driving stage for the estimated capacitance

610 g
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HCC/HCF40160B-40161B-40162B-40163B

Output Low (sink) Current Characteristics Output High (source) Current Characteristics
| oL GC32950 ~| on GC32960
L] | [TT [ ]
(ma) CELL 1 (ma)[] T(,,,,,,zz?"c =
1 Toms =25°C = o A Vgs =15V
24 || =——Typ. Ves =15V wesssssens Min [ | ] 6s
e Min ,‘ / }
/
20 L 20 y. = oy
/ A%
16 4 10V Voo =15V ) oo
— 6s = o
12 /, o 94 et Ves =—15V
oo™ 10 / ’..’
8 /, ® A |ttt - 10V
/ . 10v Pl
4 {'.o” SV R
7 | e Lad —5V
R e 5V <
0 2 4 6 8 10 12 VvV (V) 0 5 10 ~Vos(V)

Typical Propagation Delay Time vs Load Capa- Typical Transition Time vs Load Capacitance
citance

'ILN lTJ_[ GC33170 'n" 6C32980
L' T1T o TI
() [ Tams 525°C (1“;: Toms =25°C
300 //
/
Vpp =5V
Vop =5Vi= = 120
200 =1
= A
80 -
‘/ 10v =1
10V —
1 ("1
00 == © T
= 15V =T | 15v
0 20 40 60 80 ¢ (pF) 0 20 40 60 80 C (pF)
Typical Dynamic Power Dissipation vs Input Fre-
quency
GC33180
(;'3\'}'/) T amp =25°C - o
CL =50pF—
‘2 CL =15pFremseme AT
10% '
6 A
N 1
2 /4 S —H
10%, 4
Vo =15V Z
4 _w = il 7
2 I "H},
44
102 L_L]10v /
oy
. 1H
2 5V
101 1] 4 L] 4 4
10° 10! 10? 10° ° 1o (kHz)
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HCC/HCF40160B-40161B-40162-40163

TYPICAL APPLICATIONS
Detail of Flip-flops For 40160B And 40161B (Asynchronous Clear)

™ PN [} cL CLR
>
cL
RalDa
=D o
2]

c10870

Detail of Flip-flops For 40162B And 40163B (Synchronous Clear)

CR

—
o

CL

™ PN
4 cL
n

cL
e
E
Y _
Dﬂ@ ON

)
n

Lc10880
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HCC/HCF40160B-40161B-40162B-40163B

Cascading Counter Packages In The Parallel-Clocked Mode

LOAD >

P, P, Ps Py P, P, Py Py P, P, Ps P,

| I B I I A e I I
S [ N T B

CLK CLR CLk CLR CLK CLR

010{030{ 0{0‘20{0{ Q{f}zﬂlsi
cLOCK >
CLEAR >

LC10830
Cascading Counter Packages In The Ripple-Clocked Mode
{oAD >
Voo Voo Voo
P, P, P; P, P, P, Py P, P, P, P; P,
IR v b REEAR
PE LD PE LD PE (D
TE co TE co TE co
CLK CLR CLK CLR CLK CLR
IBEEEE IREN REE
cLocK .
CLEAR
LC10900
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HCC/HCF40160B-40161B-40162-40163

TEST CIRCUIT
Quiescent Device Current.

INPUTS
p T

Vop —
(o] [ )
Vss -~
-
NOTE:MEASURE INPUTS

SEQUENTIALLY TO BOTH l
VpD AND Vss. CONNECT

ALL UNUSED INPUTS TO Vsg
EITHER Vpp OR Vg5

$-1994/2

Input Voltage.
Voo
1 Vop
Voo T
INPUTS
) INPUTS QUTPUTS
Vss v >
ViH -~ —
o\-——» -~ F—> ’
V;:. -~ —> -
- F—
@ NOTE .
TEST ANY ONE INPUT {
WITH OTHER INPUTS
vss AT Vpp OR Vgg Vg5 5-1993/4
$-19921
Input Leakage Current. Dinamic Power Dissipation
VoD

Voo

10/10
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HCC40147B
HCF40147B

10 TO 4 LINE BCD PRIORITY ENCODER

=« ENCODES 10 LINE TO 4 LINE BCD

= ACTIVE LOW INPUTS AND OUTPUTS

= STANDARDIZED, SYMMETRICAL OUTPUT
CHARACTERIZATION

= 100 % TESTED FOR QUIESCENT CURRENT
AT 20V

= 5V, 10V AND 15V PARAMETRIC RATINGS

= MAXIMUM INPUT CURREENT OF 1 uA AT 18V
OVER FULL PACKAGE TEMPERATURE
RANGE; 100 nA AT 18 V AND 25 °C

» NOISE MARGIN (FULL PACKAGE TEMPERA-
TURE RANGE): 1V AT Vpp = 5V, 2V AT
Vop = 10V, 2.5V AT Vpp = 15V

APPLICATIONS:

» KEYBOARD ENCODING

= 10 LINE TO BCD ENCODING
s RANGE SELECTION

DESCRIPTION

The HCC/HCF40147B CMOS encoder features
priority encoding of the inputs to ensure that only the
highest order data line is encoded. Ten data input
lines (0-9) are encoded to four line (8, 4, 2, 1) BCD.
The highest priority line is line 9. All four output lines
are logic 1 (VSS) when all input lines are logic 0. All
inputs and outputs are buffered, and each output
can drive one TTL Low Power Schottky load. The
HCC/HCFF40147 is functionally similar to the
T54/T74LS147 if pin 15 is tied low.

The HCC/HCF40147B types are suppliedin 16 lead
plastic or ceramic and plastic micropackage.

April 1991

EY F

(Plastic Package) (Ceramic Package)
M1 c1

(Micro Package) (Chip Carrier)

ORDER CODES :

HCC40147BF HCF40147BM1
HCF40147BEY HCF40147BC1
PIN CONNECTIONS
\J
4 [ 16[] Voo
5 [z 15]] O
6 [l 14]] D
7 [+ 13]] 3
8 [s 12[] 2
cC [Is 1] 1
B [l 0]l 9
Vss [} sl A

PC10870

177
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HCC/HCF40147B

ABSOLUTE MAXIMUM RATING

Symbol Parameter Value Unit
Voo * | Supply Voltage: HCC Types -0.5 to +20 Vv
HCF Types -0.5to +18 \
Vi Input Voltage -0.5to Vop + 0.5 )
I DC Input Current (any one input) +10 mA
Ptot Total Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for Top = Full Package Temperature Range 100 mwW
Top Operating Temperature: HCC Types -55 to +125 °c
HCF Types -40 to +85 °C
Tsg | Storage Temperature -65 to +150 °c

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification 1s not implied. Exposure
to absolute maximum rating conditions for external periods may affect device rehability.

* All voltage values are referred to Vss pin voltage

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage: HCC Types 3to 18 Vv
HCF Types 3to 15 \
\ Input Voltage 0 to Vbp Vv
Top Operating Temperature: HCC Types -55 to +125 °c
HCF Types -40 to +85 °C

TRUTH TABLE

INPUT OUTPUTS

0 1 2 3 4 5 6 7 8 9 D [ B A
0 0 0 0 0 0 0 0 0 0 1 1 1 1
1 0 0 0 0 0 0 0 0 0 0 0 0 0
X 1 0 0 0 0 0 0 0 0 0 0 0 1
X X 1 0 0 0 0 0 0 0 0 0 1 0
X X X 1 0 0 0 0 0 0 0 0 1 1
X X X X 1 0 0 0 0 0 0 1 0 0
X X X X X 1 0 0 0 0 0 1 0 1
X X X X X X 1 0 0 0 0 1 1 0
X X X X X X X 1 0 0 0 1 1 1
X X X X X X X X 1 0 1 0 0 0
X X X X X X X X X 1 1 0 0 1

0 = High Level, 1 = Low Level, X = Don’t Care

“ 657 SesTHomsN
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HCC/HCF40147B

LOGIC DIAGRAM

gt 10 D g )
8
1
Voo 3
3
7
Y Vss 3
INPUTS PROTECTED BY 10810
C0S/MOS PROTECTION NETWORK
Lyy 3E3THOMSON =
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HCC/HCF40147B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditios Value
Symbol Parameter Vi Vo llo| | Voo | Tiow* 25 °C ThigH * Unit
(V) V) (A) | (V) | Min. | Max. | Min. Typ. | Max. | Min. | Max.
I Quiescent 0/5 5 1 0.02 1 30
Current HCC | o/10 10 2 002| 2 60
Types /15 15 4 0.02] 4 120 |
0/20 20 20 0.04 | 20 600
wee |95 5 4 002| 4 30
Types | 0/10 10 8 002| 8 60
0/15 15 16 0.02| 16 120
Von | Output High 0/5 <1| 5 | 495 4.95 4.95
Voltage 010 <1] 10995 9.95 9.95 v
0/15 <1] 15 [1495 14 95 14.95
VoL | Output Low 5/0 <1| 5 0.05 0.05 0.05
Voltage 10/0 <110 0.05 0.05 005| V
15/0 <115 0.05 0.05 0.05
Vi | Input High 0545 |<1| 5 | 35 35 35
Voltage 179 |<1] 10| 7 7 7 v
15135 <1 15 | 11 11 11
Vi. | Input Low 4505 | <1]| 5 15 15 1.5
Voltage 91 |<1]| 10 3 3 3 v
13515|<1| 15 4 4 4
lov | Output 05| 25 5 | -2 16 | -32 -115
Drive HCC | o5 | 46 5 |-0.64 -051| -1 -0.36
Current {Types o410 95 10 | -1.6 13 ] 26 -0.9
0/15| 135 15 | 42 34| 68 2.4 mA
05| 25 5 |-1.53 -1.36| -3.2 -1.1
HCF | o5 | 48 5 |-052 -0.44| -1 -0.36
TyPes [o10] 95 10 | -1.3 1.1 | 26 -0.9
0/15| 135 15 | -36 30 | -6.8 2.4
lo. | Output 05| 04 5 | 0.64 051 | 1 036
Sink HcC
Types |0/10| 05 10 | 1.6 13 | 26 0.9
Current 015 15 15 | a2 34 | 6.8 2.4 mA
HCE | 05| 04 5 | 052 044 | 1 0.36
Types [0/10] 05 10] 13 1.1 | 26 0.9
0/15| 15 15 | 3.6 30 | 68 2.4
Ik, he ICnputLeakage 0/18 Any Input 18 +01 110:5 +0.1 +1 pA
urrent 0/15 15 +0.3 +10°% | +0.3 £ | pA
Ci Input Capacitance Any Input 5 7.5 pF

* Tiow = -55 °C for HCC device -40 °C for HCF device
* Thien = +125 °C for HCC device +85 °C for HCF device
The Noise Margin for both "1" and "0" levelis 1V min with Voo =5V, 2 V min with Vop = 10V, 25 V min with Vop =15V

4/7 SGS-
Lyy SN
786



HCC/HCF40147B

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, RL = 200 KQ,
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns)

Symbol Parameter Test Conditions Value Unit
Vop (V)| Min. | Typ. | Max.
trLH Propagation Delay Time 5 450 900
tpvL | In Phase Output 10 200 | 400 ns
15 150 300
tPLH Propagation Delay Time 5 425 | 850
tPHL Out of Phase Output 10 175 | 350 ns
15 125 | 250
trn Transition Time 5 100 200
trHL 10 50 100 ns
15 40 80
Ci Input Capacitance 5 7.5 pF

Typical Output Low (source) Current Charac- Minimum Output Low (source) Current Charac-

teristics teristics

L 6-1316__‘ 6-2337
o[ TTITTITT [ foL [ 13T
na) Tamb=25°C 1 lvgg =15y LN 7amb=25'cg T

=TT 1 | Py H

1 T vgs=18

u | TT 12 + <= i

A A1 I 1,

y.d r [
2 10 1 a
A B .

i~ / I R
)4 o EREY Loy T
2 - - sl 1Y /./ S S G
] ,/ . E .
[ i/ o / i ]
4 i TR
4 kLl 2 V.‘ syl L b PR

7 - . ~11 | ! I [t '

| 1l ¢ O O O B O

0 2 4 & 8 10 n vps(v) 0 2 4 8 0 12 VgV

Typical Output High (source) Current Charac- Minimum Output High (source) Current Charac-

teristics teristics
° ] I_[ G-2338 0 l I [ 6-2339
-Ion o 4 ~lon - —+
(ma) es = o2 (ma) vei- B BERE
A\ u
10 \ s \N
\ \\‘ \\\ I -
NN 18
A \\\ -10V N I~ -10V
20 — 10 \
N
AN
9§
N 4
™ A
o Tamb=25"C 1 41>V s Tamb=25C| | | | [ [™N\-15v | |
[l 1 R EREN
(1] s 10 -Vps (V) 0 s 10 -vps (V)
L3y SGS-THOMSON 57
’I MICROELECTRONICS
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HCC/HCF40147B

Propagation Delay Time vs Load Capacitance

Tipical Transition Time vs Load Capacitance

iFLH GC17550 il’HL
teu Toms =25°C P ruw
(ns) // (ns)
1
500 - 160
Vpp =5V 1
/
400 ~ 120
//
300 80
.
1ov —1 o
200 : o 4
-1 T
T T 15
|
100 ] |
0 20 40 60 80 C (pF)
Typical Dynamic Power Dissipation vs Input Fre-
quency
GC17570
(%) T qmb =25°C !
) C, =50pF — S
" C =15pF-—- b \@
: == :
\
4 \o)ﬁ )
2 4
3 AP
107 =
6
4 VA
/ /]
2 g "4
2 i Q
10%, 5
2 7
4 7]
10‘2 1
4 4 8 2 4 68 2 4 68
10° 10" 102 10° 1, (KHz)
67 Ly7 SGS-THOMSON
] sicrozLECTROMICS
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HCC/HCF40147B

TEST CIRCUITS

Quiescent Device Current.

Noise Immunity.

Voo

Voo J

INPUTS

®

Voo
INPUTS OUTPUTS
——
Vi -] >
N> -] . . @
v -~ — -

NOTE
TEST ANY COMBINATION T

INPUTS
]
Vop -~
o [ :
Vss -]
-—
NOTE : MEASURE INPUTS

SEQUENTIALLY TO BOTH
Vpp AND Vgs. CONNECT
ALL UNUSED INPUTS TO Vss
EITHER Vpp OR vgg

OF INPUTS
Vss $-2079/1
Vss
$-19921
Input Leakage Current. Dynamic Power Dlssipation Test Circuit
4 VDD e

l $-1994/2

o 0.1uf

&7

SGS-THOMSON n
MICROELECTRONICS
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HCC/HCF40181B

4-BIT ARITHMETIC LOGIC UNIT

= FULL LOOK-AHEAD CARRY FOR SPEED
OPERATIONS ON LONG WORDS

= GENERATES 16 LOGIC FUNCTIONS OF TWO
BOOLEAN VARIABLES

s GENERATES 16 ARITHMETIC FUNCTIONS
OF TWO 4-BIT BINARY WORDS

s A =B COMPARATOR OUTPUT AVAILABLE

= RIPPLE-CARRY INPUT AND OUTPUT AVAIL-
ABLE

= TYPICAL ADDITION TIME 200ns @ Vpp = 10V

= STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

= QUIESCENT CURRENT AT 20V FOR HCC
DEVICE

= 5V, 10V, AND 15V PARAMETRIC RATINGS

= INPUT CURRENT OF 100nA AT 18V AND 25°C
FOR HCC DEVICE

s 100% TESTED FOR QUIESCENT CURRENT

= MEETS ALL REQUIREMENTS OF JEDEC TEN-
TATIVE STANDARD N° 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B"
SERIES CMOS DEVICES”"

DESCRIPTION

The HCC40181B (extended temperature range)
and HCF40181B (intermediate temperature range)
are monolithic integrated circuits, available in 24-
lead dual in-line plastic or ceramic package and
plastic micro package. The HCC/HCF40181B is a
low-power four-bit parallel arithmetic logic unit
(ALU) capable of providing 16 binary arithmetic
operations on two four-bit words and 16 logical func-
tions of two Boolean variables. The mode control
input M selects logical (M = High) or arithmetic (M =
Low) operation. The four select inputs (SO, S1, S2,
and S3) select the desired logical or arithmetic func-
tions, which include AND, OR, NAND, NOR, and ex-
clusive-OR and-NOR in the logical mode, and
addition, subtraction, decrement, left-shift and
straight transfer in the arithmetic mode, according to
the truth table. The HCC/HCF40181B operation
may be interpreted with either active-low or active-
high data atthe A and B word inputs and the function
outputs F, by using the appropriate truth table. The
HCC/HCF40181B contains logic for full look-ahead
carry operation for fast carry generation using the
carry-generate and carry-propagate outputs G and

June 1989

EY

(Plastic Package)

(Ceramic Frit Seal Package)

m

M1

(Micro Package)
ORDER CODES :

HCC40181BF

HCF40181BEY
HCF40181BM1

PIN CONNECTIONS

2% Voo
af] =~
2]] ®
) a7
o] @2
wf] &
wf] B
] G
‘] Cnes
L 11] 3
w[] a-s
off 7

$-3413

1/8
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HCC/HCF40181B

P for the four bits of the HCC/HCF40181B. Use of
the HCC/HCF40182B look-ahead carry generator
in conjunction with multiple HCC/HCF40181B’s per-
mits high-speed arithmetic operations on long
words. A ripple carry output Cn + 4 is available for use
in systems where speed is not of primary impor-
tance. Also included in the HCC/HCF40181B is a
comparator output A = B, which assumes a high

FUNCTIONAL DIAGRAM
Active-low Data.

level whenever the two four-bit input words A and B
are equal and the device is in the subtract mode. In
addition, relative magnitude information may be
derived from the carry-in input Cn and ripple carry-
out output Cn + 4 by placing the unit in the subtract
mode and externally decoding using the information
in table Il. The HCC/HCF40181B is similar to in-
dustry types MC 14581 and 74181.

Active-high Data.

FUNCTION SELECT
INPUTS

S0(S1 [s2(s3
6 |5 [4 |3

FUNCTION SELECT
INPUTS

S0
6

S1
5

S2
4

S3
3

:—o 2 4 9 i) A0 2 9 FO
woRo | Al 234 o F1 | output woro | Al 23 | 10 F! | outpur
A2 21 11 F2 | FUNCTION A A2 21 11 F2 [ FUNCTION
A3 194 13 F3 A3 19 13 F3
80 1 14 A=B  COMPARE BO 1 14A=B  COMPARE
w@o B.—‘ 22 OUTPUT W(_)_BD Bl 22 R QuTPUT
B ? 20 16 Cnos  RIPLE B | B2 20 ic‘G Cnes  RIPPLE
83 ‘GO OUTPUT 83 18 ouTPUT
g el P s B et E
283%;0,." & 5P OUTPUTS 'c‘gssacm L e OUTPUTS
S-3414 $-3415
Von= 24 VDD =24
VSS= 12 VSS =12
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vop* | Supply Voltage : HCC Types -05t0+20 Vv
HCF Types -05t0+ 18 \')
V, Input Voltage - 0.5to0 Vpp + 0.5 Vv
I DC Input Current (any one input) +10 mA
Ptot Total Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mwW
Top Operating Temperature : HCC Types -55t0 +125 °C
HCF Types —40to + 85 °C
Tstg Storage Temperature - 65to0 + 150 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability.
* All voltages are with respect to Vss (GND)

2/8

‘7’ &:snéﬁu,mn@mm
792



HCC/HCF40181B

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vop Supply Voltage : HCC Types 3to 18 \"
HCF Types 3to 15 Vv
\ Input Voltage 0 to Vpp \
Top Operating Temperature : HCC Types -55to + 125 °C
HCF Types —40to + 85 °C

TRUTH TABLES

Table 1.
Function Inputs/Outputs Active Low Inputs/Outputs Active High
Select Logic Arithmetic* Logic Arithmetic*
Function Function Function Function

§3 | s2 | s1 | so (M=H) M=L,Cp=L) M=H) (M=L, Cp =H)
0 0 0 0 A A minus 1 A A

0 0 0 1 AB AB minus 1 A+B A+B

0 0 1 0 A+B AB minus 1 AB A+B

0 0 1 1 Logic 1 minus 1 Logic 0 minus 1

0 1 0 0 A+B Aplus (A + B) AB A plus AB

0 1 0 1 B AB plus (A + B) B (A + B) plus AB
0 1 1 0 A®B A minus B minus 1 A®B A minus B minus 1
0 1 1 1 A+B A+B AB AB minus 1

1 0 0 0 AB Aplus (A + B) A+B A plus AB

1 0 0 1 A®B Aplus B A®B Aplus B

1 0 1 0 B AB plus (A + B) B (A + B) plus AB
1 0 1 1 A+B A+B AB AB minus 1
1 1 0 0 Logic 0 A plus A Logic 1 A plus A

1 1 0 1 AB AB plus A A+B (A +B)plus A
1 1 1 0 AB AB plus A A+B (A +B) plus A
1 1 1 1 A A A A minus 1

* Expressed as two's complement. For arithmetic function with C In the opposite state, the resulting function is as show plus 1.
1 = HIGH LEVEL.
0 = LOW LEVEL.

Table 2 : Magnitude Comparison.

Active-high Data Active-low Data
Irg;:t %‘:‘t':':‘ Magnitude I"Cp:' %‘:t':':t Magnitude

1 1 A<B 0 0 A<B

0 1 A<B 1 0 A<B

1 0 A>B 0 1 A>B

0 0 A>B 1 1 A>B
1 = HIGH LEVEL
0 = LOW LEVEL

TR =
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HCC/HCF40181B

LOGIC DIAGRAM Active-low Data

»

16
O Cnt

o
b

|
¢
:

*ALL INPUTS PROTECTED
BY COS/MOS PROTECTION

|

* 7 NETWORK
€, 0— —>
Vss
48 Ly7 SGS-THOMSON
Y/ wicroeLECTRORICS
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HCC/HCF40181B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)
Test Conditions Value
Symbol Parameter v, Vo llol | Voo Tiow" 25°C Thign” Unit
M [ M | EA MV [min. [Max.| min. | Typ. | Max. | Min. [ Max.
IL Quiescent 0/5 5 5 004 5 150
Current |~ [or10 10 10 0.04 | 10 300
Types | 0/15 15 20 0.04 | 20 600
0/20 20 100 0.08 | 100 3000 pA
0/5 5 20 0.04 | 20 150
HCF o0 10 40 0.04 | 40 300
Types
0/15 15 80 0.04 | 80 600
Von | Output High 0/5 <1| 5 | 495 4.95 4.95
Voltage 0/10 <1 10 |995 9.95 9.95 v
0/15 <1 | 15 |14.95 14.95 14.95
VoL | Output Low 5/0 <1| 5 0.05 0.05 0.05
Voltage 10/0 <1] 10 0.05 0.05 005 V
15/0 <1 ]| 15 0.05 0.05 0.05
Vin | Input High 0545|<1| 5 | 35 35 35
Voitage 179 |<1]10] 7 7 7 v
15135 <1 | 15 | 11 11 11
Vi Input Low 4505 | <1 | 5 1.5 1.5 1.5
Voltage 91 [<1] 10 3 3 3 v
18351.5| <1 | 15 4 4 4
lon | Output 0/5| 25 5 | -2 -16(-32 - 1.15
Drive Hee |ors| as 5 |-0.64 — 051 -1 —0.36
Current
Types|o/10| 95 10 |- 16 -13|-26 -09
015| 135 15 |-4.2 -34|-68 -24 mA
0/5| 25 5 |-153 - 1.36| - 3.2 -14
HCE |o/5| 46 5 |-052 - 0.44| -1 - 0.36
Types|0/10| 95 10 [-1.3 -1.1]|-26 -09
0/15| 135 15 |- 36 -30|-68 -24
lo. | Output /5| 04 5 | 0.64 051 | 1 0.36
?:Trkrem ;ﬁgs 010| 05 10| 16 13 | 26 0.9
015| 15 15 | 42 34 | 68 24 A
o/5| 04 5 | o052 0.44 | 1 0.36
?fp':s 010| 05 10 | 1.3 11 | 26 0.9
015| 15 15 | 3.6 30 | 6.8 24
et :_nep:;age -'::,:pis ore 18 £0.1 £1075| £ 0.1 1
Current HCF Any Input HA
Types |15 15 +03 +1075|+ 03 1
Ci Input Capacitance Any Input 5 75 pF

* Tiow = — 55°C for HCC device : — 40°C for HCF device.
* Thgh = + 125°C for HCC device : + 85°C for HCF device.
The Noise Margin for both "1" and "0" level is : 1V min. with Voo = 5V, 2V min with Vop = 10V, 2.5V min with Vpp = 15V.

o7 3SR
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HCC/HCF40181B

DYNAMIC ELECTRICAL CHARACTERISTICS (T.m, = 25°C, C. = 50pF, R, = 200k<2,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns)

Symbol Parameter Test Conditions Value Unit
Vpp (V)| Min. | Typ. | Max.
tPLH, Propagation Delay Time 5 400 | 800
tPHL A or B to F (logic mode) 10 160 | 320
AorBtoGorP ns
15 120 | 240
AorBtoF, 5 300 | 1000
Cnya,0rA=B 10 200 | 400 | ns
15 140 280
ChtoF 5 320 640
10 135 270 ns
15 100 200
CnhtoCnss 5 200 400
10 100 200 ns
15 70 140
tTLH, Transition Time 5 100 | 200
trie 10 50 | 100 | ns
15 40 80
Table 3 : AC Test Setup Reference (active-low data).
Test AC Paths DC Data Inputs
Mode*
Delay Times Inputs Outputs to Vss to Vppo
SUMi to SUMour BO Ay F | BT Bi’é T ADD
) n
SUM to P AO P 1, A2, A3, All B's ADD
M, Cq
SUMn to G BO G AlAs | B1, B2, B3 ADD
M, Cn
SUM to Cy . 4 BO Cn s AllAs, | BY,B2 B3 ADD
M, Cn
Ch to SUMour Cn Any F Al s, Al B's ADD
CatoCn.s Cn Cnss A“h;\'s' Al B's ADD
— All A's
SUMNto A=B BO A=B B1, B2, B3, Cn SUBTRACT
M
SUMx to SUMour All Bs Any F AllA's, M EXCLUSIVE
(logic mode) Cn OR

* ADD Mode . SO, S3 = Vpp ; S1, S2 = Vss

6/8
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HCC/HCF40181B

Output Low (sink) Current Characteristics.

lo. [T1 [
(mA) | | |Tamb=25°C Ves =15V
__TVP~ |
% —==xMin.
.
V
LY 4
4
16
4 104
2 1
s —
P Vgs=15Y]
- T
8 va
1 Py -t ==
74 715V
4 7
P
1= sV
0 2 4 6 8 10 n Vos(V)

Typical Propagation Delay Time vs. Load Capacit-
ance (for A or B to F, logic mode).

6-3588
tPLH) T T
tpuL Tamb = 25C" -
(ns) L -
NpD =
400 0!
P
300
200
VDD =10V s
= VD0 =15 ———
100 -
0 20 40 60 80 C(pF)

Typical Dynamic Power Dissipation vs. Input Fre-
quency.

G-3589
Ptot o
(uw)s : Vop=15
‘ 10
? Tamb=25°C
105. C = 50pF =
H FHENC| 215 pF === =S8
.
2
& 4
10,
EE
‘ i
N L
) V]
10 2 & L] 4 L] L (X
1 10 10? 100 t(kHz)

‘_ SGS-THOMSON
Y/ iucrozizcTROMICS

Qutput High (source) Current Characteristics.

T
“lon [11 [
.
tma) [T [ Tamp=25°C =
| v LA
Min.
2 P bl
4
p L34
y, T Yos— 13V
4"
10 F 4= 0v
1.7
Z -5V
P2 4
T
0 5 10 “Yps ™)

Typical Transition Time vs. Load Capacitance.

G-20071

tren [T1
trHL Tamb = 1 1
(ns) } _“,_
160

140

120

100

80

60

20 | i

0 10 20 30 40 50 60 70 80 C, (pF)
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HCC/HCF40181B

TEST CIRCUITS
Quiescent Device Current. Input Voltage.
Voo
1 Voo
INPUTS
o INPUTS OUTPUTS
Vss N >
VIH -] —
c\—o -] —» '
°
ViL -~ —» -
P -
@ NOTE
TEST ANY COMBINATION l
OF * INPUTS v
$-2079/1
Vss ss
S-1992n1
Input Leakage Current. Dynamic Power Dissipation.
) Voo
INPUT
Voo FREQUENCY 1 24 500 uF
fiN —{2 23
0. uF
J 13 22 “ I
INPUTS 4 21—
Vpo p 5 20—
o\—@—» mmk "
—
o —1—{7 18—
Vss -~ N 1 _“3:,.
-] cL cL
NOTE: MEASURE INPUTS o s 16 ——|CL 4
SEQUENTIALLY TO BOTH l a2 Ik 10 15 —"—CL
Vpp AND V55. CONNECT L l—-— n 1% _C_Il_‘
ALL UNUSED INPUTS TO Vss 12 13 _I L |
EITHER Vpp OR Vsg "—‘hvss
TEST CONDITIONS- S22
A0, A1,A2,A3,50,53,M,C, =VDD
B0,B1,B2,B3 =t|N S1,52=VSS
(ALL OUTPUTS SWITCHING EXCEPT G)

8/8
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HCC/HCF40182B

LOOK-AHEAD CARRY GENERATOR

s GENERATES HIGH-SPEED CARRY ACROSS
FOUR ADDERS OF ADDER GROUPS

n HIGH-SPEED OPERATIONAL : tpHL = tPLH =
100ns (typ.) @ Voo = 10V

= CASCADABLE FOR FAST CARRIES OVER N
BITS

= DESIGNED FOR USE WITH HCC/HCF40181B
ALU

= STANDARDIZED, SYMMETRICAL OUTPUT
CHARACTERISTICS

= QUIESCENT CURRENT SPECIFIED AT 20V
FOR HCC DEVICE

= 5V, 10V, AND 15V PARAMETRIC RATINGS

= INPUT CURRENT OF 100nA AT 18V AND 25°C
FOR HCC DEVICE

= 100% TESTED FOR QUIESCENT CURRENT

= MEETS ALLREQUIREMENTS OF JEDEC TEN-
TATIVE STANDARD N° 13A, "STANDARD SPE-
CIFICATIONS FOR DESCRIPTION OF "B"
SERIES CMOS DEVICES"

DESCRIPTION

The HCC40182B (extended temperature range)
and HCF40182B (intermediate temperature range)
are monolithic integrated circuits, available in 16-le-
ad dual in-line plastic or ceramic package and pla-
stic micro package. The HCC/HCF40182B is a
high-speed look-ahead carry generator capable of
anticipating a carry across four binary adders or
groups of adders. The HCC/HCF40182B is casca-
dable to perform full look-ahead across n-bit adders.
Carry, propagate-carry, and generate-carry fun-
ctions are provided as enumerated in the terminal
designation below. The HCC/HCF40182B, when
used in conjunction with the HCC/HCF40181B ari-
thmetic logic unit (ALU), provides full high-speed lo-
ok-ahead carry capability for up to n-bit words. Each
HCC/HCF40182B generates the look-ahead (anti-
cipated carry) across a group of four ALU’s. In ad-
dition, other HCC/HCF40182B’s may be emplayed
to anticipate the carry across sections of four look-
ahead blocks up to n-bits. Carry inputs and outputs
of the HCC/HCF40181B are active-high logic, and
carry-generate (G) and carry-propagate (P) outputs
are active low. Therefore the inputs and outputs of
the HCC/HCF40182B are compatible. The
HCC/HCF40182B is similar to industry type
MC14582.

June 1989

(Plastic Package)  (Ceramic Frit Seal Package)
M1 C1
(Micro Package) (Plastic Chip Carrier)
ORDER CODES :
HCC40182BF HCF40182BM1
HCF40182BEY HCF40182BC1

F

PIN CONNECTIONS
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HCC/HCF40182B

FUNCTIONAL DIAGRAM

o -39

_|3sr 29

Gl = 1
6z —(
3 _SC Fz_ Chex

11

_ — Cnuy
Po _‘.C 2 Cnez

_| 77 24

Py _
Pz 139
73 &g - F
cn —13 o0 €

$-3437
VDD=1G
Vog=8
TERMINAL DESIGNATIONS TABLE
Pin Name Pin Function

GO, G1, G2, G3 3,1,14,5 Active-low Carry-generate Inputs

PO, P1, P2, P3 4,2,15,6 | Active-low Carry-propagate Inputs

Cn 13 Active-high Carry Input
Cns+x:Cnusy, 12,11,9 Active-high Carry Outputs
Cn.z
G 10 Active-low Group Carry-generate Output
P 7 Active-low Group Carry-propagate Output

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vpp* | Supply Voltage : HCC Types —-05to0+20 \"
HCF Types -05to+ 18 \
Vv, Input Voltage —0.5to Vpp + 0.5 \Y
h DC Input Current (any one input) +10 mA
Ptot Total Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mw
Top Operating Temperature : HCC Types -55t0+ 125 °C
HCF Types ~40to + 85 °C
Tsig Storage Temperature —651to + 150 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This I1s a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections
of this specification Is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability.

* All voltages are with respect to Vss (GND).

27 L3y S&s-mHo

MICROELECTRONICS
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HCC/HCF40182B

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage : HCC Types 3to18 \"
HCF Types 3to 15 \"
" Input Voltage 0 to Vpp \"
Top Operating Temperature : HCC Types ~-55t0 + 125 °C
HCF Types —40to + 85 °C

LOGIC DIAGRAM

|

Logic Equations :

Cn+X=G0+PouCn
Ch+svy=G1+P1eG0+P1eP0eC,
Ch.z=G2+P2e¢G1+P2eP1e¢G0+P2eP1eP0eC,
G=G3+P3e¢G2+P3eP2eGl +P3eP2eP1eG0

*6G2 — e —
1O— > P-P3eP2+P1eP0

20— Cney
n

*PO

o DWE;‘
%G0 12
3C D \(2)

% ALL INPUTS ARE PROTECTED BY t
COS/MOS PROTECTION NETWORK

gl
U

Yvss

L3y SGS-THOMSON 87
S/ 4 mmr@mncs 501



HCC/HCF40182B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditions Value
Symbol Parameter v Vo Iol | Voo Tiow* 25°C Thgh” Unit
M M | EA] M) [ Min. | Max. | Min. | Typ. | Max. | Min. | Max.
n Quiescent 0/5 5 5 0.04 5 150
Current | ¢ [or10 10 10 0.04 | 10 300
Types | 0/15 15 20 0.04 | 20 600
0/20 20 100 0.08 | 100 3000 | pA
0/5 5 20 0.04 [ 20 150
HCF o0 10 40 0.04 | 40 300
Types
0/15 15 80 0.04 | 80 600
Von | Output High 0/5 <1| 5 |[495 495| 5 4.95
Voltage 0/10 <1] 10 [9.95 9.95( 10 9.95 Y
0/15 <1]| 15 [14.95 14.95| 15 14.95
VoL | Output Low 5/0 <1| 5 0.05 0.05 0.05
Voltage 10/0 <1 10 0.05 0.05 005| V
15/0 <1]| 15 0.05 0.05 0.05
Vi | Input High 05/45|<1| 5 | 35 35 35
Voltage 19 [<1]|10] 7 7 7 v
15135 <1 | 15 | 11 11 11
Vi Input Low 45/05|<1| 5 1.5 1.5 1.5
Voltage o1 | <1] 10 3 3 3 v
135/15| <1 | 15 4 4 4
low | Output 05| 25 5 | -2 -16|-32 - 1.15
Drive Hee |o/5| 46 5 |-064 —0.51] -1 - 0.36
Current
Types [ 0/10| 95 10 |-16 -13([-26 -09
0/15| 135 15 |-4.2 -34|-68 -24 mA
0/5| 25 5 |-1.53 - 1.36|-3.2 -11
HCF (0/5| 46 5 |-0.52 - 0.44| —1 - 0.36
Types | 0/10| 9.5 10 |-1.3 -11|-26 -09
015| 135 15 |-3.6 -30|-68 -24
loo | Output 0/5| 04 5 |o0.64 051 | 1 0.36
gt‘::ent ;'ycpis 010| 05 10 | 1.6 13 | 26 0.9
015| 15 15 | 4.2 34 | 6.8 2.4 mA
0/5| 04 5 | 052 0.44 | 1 0.36
HCF Tormo| o5 10| 13 11 | 26 0.9
Types
015| 15 15 | 36 30 | 68 24
h. :_"‘f:,fage ;‘fpis 018 18 £0.1 £107%| £ 0.1 1
Current HCF Any Input - HA
Types 0/15 15 +03 +10™(+0.3 +1
Ci Input Capacitance Any Input 5 7.5 pF

* Tiow = — 55°C for HCC device :

477

— 40°C for HCF device.
* Tugh = + 125°C for HCC device : + 85°C for HCF device.
The Noise Margin for both "1" and "0" level is : 1V min. with Voo = 5V, 2V min with Vpp = 10V, 2.5V min. with Vop = 15V.
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HCC/HCF40182B

DYNAMIC ELECTRICAL CHARACTERISTICS (T, = 25°C, C_ = 50pF, R_ = 200k,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns)

Symbol Parameter Test Conditions Value Unit
Vpp (V)| Min. | Typ. | Max.
teHL Propagation Delay Time 5 200 400
tw, | P,G/intoP 10 100 | 200 ns
G Out and Carry Outs
15 75 150
Cy to Carry Outs 5 240 480
10 120 | 240 ns
15 90 180
trHL Transition Time 5 100 200
trin, 10 50 | 100 | M
15 40 80
Output Low (sink) Current Characteristics. Output High (source) Current Characteristics.
1 6-3199 G-
o [TTTT] 1 o[ T T 1T 1
@A 1 [Tymp=25'C Vgs =15V (mA) Tamb=25'C o
| L =T - T Typ. A bl
% ———eMin. B Min.
,4
/]
20 pd 20 = ov
4
/ L1 A
1 4 oy pd iy s =
1 | l/ _4-1 Vs=-15V
n dABPE Vgs=15V 4
. y R 10 b =0y
// g = e = // Pid
‘ 4 a4 7|5V Lsv
Pl <=5Y
F 1T
0 2 4 6 8 10 n Vps(V) 0 s 10 ~Vos
Typical Propagation Delay Time (P, G Into P, G Typical Transition Time vs. Load Capacitance.
Out and Carry-outs) vs. Load Capacitance.
G- 3591 G-20071
thuL trim TITTT]
tpLH tTHL [Tamb_=25°C
(ns) (ns) .
amb =25 160
300
140
TVop =5V |4 120 Vo0 =5V
200 = = 100 > /J'/
— 80 L
10v | 60 4 10V - =
100 - - —r
- 15V 40 B =
o SRseEmwE
H 1 [1
0 10 20 30 4 S0 60 70 80 CL(pF) 0 10 20 30 40 SO 60 70 B8O Cy (pF)
L§7 SGS-THOMSON 57
Y/ WMicroELECTRONICS
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HCC/HCF40182B

Typical Dynamic Power Dissipation vs. Input Fre-

quency.
_ _ 6-359%0
Prot s 3 ==zt =
(uw)? s HiA
. mb =25°C
0%, Sz /
: - ®
¢ S I
2 ;V° N
10 & &
4 7 v 4
4
'0’. = = ”l
7 ——— C, = 50pF T
) Y 4 —--Ct-IEpF “'H’ﬂ
o A [ 1l
2 4 60 2 L] 2 H 46 3 4
1 " 10 10 l|(KHZ)

TYPICAL APPLICATIONS
16-BIT TWO-LEVEL LOOK-AHEAD ALU

(4)HCC-HCF40181B

CARRY
ouTt

[
HCC-HCF 40182 B

Gz P2 C,;

G3 P3
G P
i L } LOOK- AHEAD
$-3439 OUTPUTS

64-BIT FULL CARRY LOOK-AHEAD ALU IN 3 LEVELS

(16)HCCIHCF 401818

GO PO Cpp G Pl Cpy G2 P2 Cpz
HCC] HCF 401828

Gl Pl C .y
HCCIHCF 40182 8

s34

6/7
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HCC/HCF40182B

TYPICAL APPLICATIONS (continued)
COMBINED TWO-LEVEL LOOK-AHEAD AND RIPPLE-CARRY ALU

HCC|HCF401818

Gl Pl Cpey
HCCJHCF40182 B8

HCCIHCF40181 8

CRG
G P
T T S-3ea

O Q
60 PO Cox  G1 P1 Cpey j
ch

TEST CIRCUITS
Quiescent Device Current. Input Voltage.
Voo
I e
INPUTS T
o INPUTS OUTPUTS
Yss -— |
VI°H - S
~ e
vIL - — -

TEST ANY COMBINATION
OF INPUTS

Vss $-2079/1
Vss
$-1992n

NOTE

Input Leakage Current. Dynamic Power Dissipation.
\LT)
Voo
! g T G pra
INPUTS
urs_|
Voo — 16 1
o ( ) 2 15
vss ~ PULSE 3 1u—
- GEN. | S Py 13
NOTE:MEASURE INPUTS 12 __"CL
SEQUENTIALLY TO BOTH oL
VoD AND Vs5. CONNECT l S-tesenz ¢ n —“T
ALL UNUSED INPUTS TO Vss | i o ——F
EITHER Vpp OR Vss 8 o 4 —
= 5-3840 =
[Ny SGS-THOMSON m
Y/ WicroELECTRONICS
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HCC/HCF40192B
HCC/HCF40193B

PRESETTABLE UP/DOWN COUNTERS (DUAL CLOCK
WITH RESET) 40192B — BCD TYPE 40193B — BINARY TYPE

= INDIVIDUAL CLOCK LINES FOR COUNTING
UP OR COUNTING DOWN

= SYNCHRONOUS HIGH-SPEED CARRY AND
BORROW PROPAGATION DELAYS FOR CAS-
CADING

= ASYNCHRONOUS RESET AND PRESET
CAPABILITY

= MEDIUM-SPEED OPERATION - fcL = 8MHz
(typ) @ 10V

= STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

= 5V, 10V, AND 15V PARAMETRIC RATINGS

» INPUT CURRENT OF 100nA AT 18V AND 25°C
FOR HCC DEVICE

= 100% TESTED FOR QUIESCENT CURRENT

s MEETS ALL REQUIREMENTS OF JEDEC TEN-
TATIVE STANDARD N° 13A, "STANDARD
SPECIFICATIONS FOR DESCRIPTION OF "B"
SERIES CMOS DEVICES"

DESCRIPTION

The HCC40192B, HCC40193B, (extended
temperature range) and the HCF40192B,
HCF40193B (intermediate temperature range) are
monolithic integrated circuits, available in 16-lead
dual in-line plastic or ceramic package and platic
micro package. The HCC/HCF40192B Presettable
BCD Up/Down Counter and the HCC/HCF40193B
Presettable Binary Up/Down Counter each consist
of 4 synchronously clocked, gated "D" type flip-flops
connected as a counter. The inputs consist of 4 in-
dividual jam lines, a PRESET ENABLE control, in-
dividual CLOCK UP and CLOCK DOWN signals
and a master RESET. Four buffered Q signal out-
puts as well as CARRY and BORROW outputs for
multiple-stage counting schemes are provided. The
counter is cleared so that all outputs are in a low
state by a high on the RESET line. A RESET is ac-
complished asynchronously with the clock. Each
output is individually programmable asynchronous-
ly with the clock to_the level on the corresponding
jam input when the PRESET ENABLE control is low.
The counter counts up one count on the positive
clock edge of the CLOCK UP signal provided the
CLOCK DOWN line is high. The counter counts
down one count on the positive clock edge of the
CLOCK DOWN signal provided the CLOCK UP line

June 1989

(Plastic Package)  (Ceramic Frit Seal Package)
M1 C1
(Chip Carrier) (Plastic Chip Carrier)
ORDER CODES :
HCC401XXBF HCF401XXBM1
HCF401XXBEY HCF401XXBC1

F

J2

Q2

Q

crock pown 4]

CLOCK uP St

Q3
Qs

Vss

PIN CONNECTIONS

16 Voo
15 n
14 RESET
13 BORROW
12 CARRY
11 PRESET ENABLE
10 13
9 s

S-4146

110
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HCC/HCF40192B/193B

is high. The CARRY and BORROW signals are high
when the counter is counting up or down. The
CARRY signal goes low one-half clock cycle after
the counter reaches its maximum count in the count-
up mode. The BORROW signal goes low one-half
clock cycle after the counter reaches its minimum

FUNCTIONAL DIAGRAM

count in the count-down mode. Cascading of multi-
ple packages is easily accomplished without the
need for additional external circuitry by tying the
BORROW and CARRY outputs to the CLOCK
DOWN and CLOCK UP inputs, respectively, of the
succeeding package.

PRESET
ENABLE
n
n= £l
J2 -‘—' —1— Q2
132 L¥
9 7
J&— F— Q4
S L K R —
CLOCK UP — — BORROW
cLock DowN | 2 cammy
S-4145 1% VDD =16
RESET Vss =8
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vpp* | Supply Voltage : HCC Types -05t0+20 \"
HCF Types -05to+ 18 \
V, Input Voltage —-0.5to Vpp + 05 \
Iy DC Input Current (any one input) B +10 mA
Ptot Total Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mwW
Top Operating Temperature : HCC Types - 55t0 + 125 °C
HCF Types —401to + 85 °C
Tstg | Storage Temperature —65to + 150 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections
of this specification 1s not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability.

* All voltages are with respect to Vss (GND).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage : HCC Types 3to18 "
HCF Types 3to 15 \
\' Input Voltage 0 to Vpp \']
Top Operating Temperature : HCC Types —-55t0 + 125 °C
HCF Types -40to + 85 °C
2110 Ly SGS-THOMSON
Y/ WiCROELECTRONICS
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HCC/HCF40192B/193B

LOGIC DIAGRAMS

40192B (BCD).

|2
"' [
*‘8——‘ *u

Rt

%s

oS

auL MPUTS PROTECTED BY
705 PROTECTION NETWORK
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HCC/HCF40192B/193B

TIMING DIAGRAMS

40192B (BCD).

40193B (Binary).

4

CLK

up

CLK
DN

Q1

Q2

Qa3

|

©- ©- ©6- ©- ©06- ©0- © - 0=-0 =

1
L
L
L
|1

- e - 0= o©=- o<

[=]
g
|
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HCC/HCF40192B/193B

Internal Logic of Flip-flop.

TRUTH TABLE
k
c:;’:k g:’;n ———::‘ :;T; Reset Action

I~ 1 1 0 Count Up
“\_ 1 1 0 No Count
1 I 1 0 Count Down
1 \_ 1 0 No Count
X X 0 0 Preset
X X X 1 Reset

1 = High Level 0 = Low Level X = Don’t Care.

L3y SGS-THOMSON 5/10
Y/ icRozECTROMICS
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HCC/HCF40192B/193B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditions Value
Symbol Parameter A Vo itol | Voo Tiow 25°C THigh® Unit
M | ™) @A) [ (V) [ Min. [Max.| Min. [ Typ. [Max. | Min. [Max.
IL | Quiescent 0/5 5 5 004 | 5 150
Current | ~~ [o/10 10 10 004 | 10 300
Types | 0/15 15 20 0.04 | 20 600
0/20 20 100 0.08 | 100 3000| pA
0/5 5 20 0.04 | 20 150
HCF Tomo 10 40 0.04 | 40 300
Types
0/15 15 80 0.04 | 80 600
Vou | Output High 0/5 <1| 5 | 495 4.95 4.95
Voltage 0/10 <1 10 | 995 9.95 995 v
0/15 <1 | 15 |14.95 14.95 14.95
VoL Output Low 5/0 <1 5 0.05 0.05 0.05
Voltage 10/0 <110 005 005 005| V
15/0 <1 |15 0.05 0.05 0.05
Vi | Input High 0545 |<1| 5 | 35 35 35
Voltage 19 |<1]|10] 7 7 7 v
15135 <1 | 15 | 11 11 11
Vi Input Low 45/05 | <1 5 15 15 15
Voltage 91 |<1| 10 3 3 3 v
13515] <1 | 15 4 4 4
low | Output 0/5| 25 5 | -2 -16|-32 - 1.15
g:‘r’;m Hee |ors| 46 5 |-064 — 051 —1 — 0.36
Types|o/10| 95 16 |- 16 -13|-26 -09
0/15| 135 15 |- 4.2 -34(-68 24 A
0/5| 25 5 |-153 — 1.36| - 3.2 -1
HCF |0/5| 48 5 |-052 — 0.44| -1 - 0.36
Types|o0/10| 95 10 [-1.3 —-11|-26 -09
0/15| 135 15 [-36 -30|-68 -24
lo. | Output 0/5| 04 5 | 064 051 | 1 0.36
(S)i::'ent ?&is 010| 05 10 | 16 13 | 26 0.9
015 15 15 | 42 34 | 68 24 A
0/5| 04 5 |052 0.44 | 1 0.36
HCF o0 05 10 | 13 11 | 26 0.9
Types
015 15 15 | 36 30 | 68 2.4
s T :_”e‘;“k‘age T';ggs 0/18 — 18 +0.1 +10°5| + 0.1 + 1
Current HCF 1015 v 15 +03 +107%(+ 03 +1 WA
Types - - -
Ci Input Capacitance Any Input 5 75 pF

* Tow = — 55°C for HCC device

* Tuigh = + 125°C for HCC device
The Noise Margin for both "1" and "0" level is

6/10

— 40°C for HCF device
+ 85°C for HCF device

812
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HCC/HCF40192B/193B

DYNAMIC ELECTRICAL CHARACTERISTICS (T,mp = 25°C, C| = 50pF, R. = 200k<,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns)

Test Conditions Value )
Symbol Parameter Unit
Vpp (V)| Min. | Typ. | Max.
teHL, Propagation Delay Time 5 250 | 500
teLH Clock Up or Clock Down to Q 10 120 | 240 ns
Reset to Q
15 90 180
PEtoQ 5 200 | 400
10 100 | 200 ns
15 70 140
Clock Up to Carry 5 160 | 320
Clock Down to Borrow 10 80 160 ns
15 60 120
Reset or PR to Borrow or Carry 5 300 | 600
10 150 | 300 ns
15 110 | 220
tTHL, Transition Time 5 100 | 200
trin 10 50 | 100 | ns
15 40 80
trem” Removal lme 5 80 40
Reset or PE 10 40 20 ns
15 30 15
tw Clock Input Pulse Width 5 480 | 240
Reset 10 | 300 | 150 ns
15 260 | 130
PE 5 120 | 240
10 85 170 ns
15 70 140
Clock 5 90 180
10 45 90 ns
15 30 60
tr, t Clock Input Rise or Fall Time 5 15
10 15 us
15 5
feL Maximum Clock Input Frequency 5 4
10 8 MHz
15 55 11
* The time required for Reset or Preset Enable control to be removed before clocking (see timing diagram).
Ly SESTHOMSN =
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HCC/HCF40192B/193B

Timing Diagram Defining trem.

RESET

PRESET ENABLE

S-4317

F#RESET OR PRESET ENABLE REMOVAL TIME

Output Low (sink) Current Characteristics.

o-3199
lou [T1 [ 1
&) [ [Tamp=25°C vos w1y
___‘—1-",_ Lt
- Min,
%
,4
0 4
,/
1 va
p o
pot
” r -1 Vgs=15V
4 Rd
8 -
/ /‘— -
A Z4 |5V
2
4=~ 5V
4 2 4 6 8 0 12 Vps(V)

Typical Transition Time vs. Load Capacitance.

G-20071

tTLH

tTHL
(ns)
160

[TTII

mb = 25°C

T,

140

120

Voo =5

100

80

60

\<>

40

1\

20 + L
I |
70 80 C (pF)

0 10 20 30 40 50 60
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Output high (source) Current Characteristics.

“loH [ 11 I
o
tma)| || 'l",,,bd'.'; :. H"v°s__ o
] Min. o
20 -0
y
V L4
y, 74 prd Ves*-15V,
P
P
0 _F4=ov
d
F [ Fsv
-pe-5Y
T [
° 5 10 ~Vos ¥

Typical Propagation Delay Time vs. Load
Capacitance.

G- 4419
tPHL TTTI
toLH Tamb=25°C
(ns)
300 -
N
'] 2 gt
0
200
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HCC/HCF40192B/193B

Typical Dynamic Power Dissipation.

G292
Prot i = &
(“W\ T
Tamb=25°C | ]
C( =50pF ——
10° C =15pFmmm
%
==
A/ L
n /]
=3 S =
v 4 T -
1 10 10° 0’ 10° t,(KHz)
TYPICAL APPLICATION
CASCADED COUNTER PACKAGES
N T Ja JnoJz2 13 e
CLOCK UP. HCC[HCF 401928 CARRY cLockup HCC/HCF 401928 | CARRY
or BORROW ___ CLOCK DOWN o e
CLOCK DOWN=  HCC/HCF 401938 HCC/HCF 401938 [ BORROW
Q' Q2 Q3 Q& QY Q2 Q3 Q4
RESET
PRESET
ENABLE S5-4155
TEST CIRCUITS
Quiescent Device Current. Input Voltage.
Voo
} Voo
Voo 1
INPUTS
° INPUTS OUTPUTS
ss . >
VIH - —>
o,
5> ] L +
i
Vi *
@ NOTE
TEST ANY COMBINATION I
OF INPUTS
Vss 5-2079/1
Vss
$-19921
(N7 SGS-THOMSON 910
Y/ iicroEiECTRONICS
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HCC/HCF40192B/193B

TEST CIRCUITS (continued)

Input Leakage Current. Dynamic Power Dissipation.
Voo o Yoo
T ‘ OWF
1 169 I
INPUTS o }__‘ ) ol L
Voo - l 3 %
L CL
SO = S e
VSS CLOCK s 12 r_ 1 CL
- '_‘ 6 n
NOTE: MEASURE INPUTS H - 0 oo
SEQUENTIALLY TO BOTH l 199412 8 9 L
Vpp AND Vgs. CONNECT
ALL UNUSED INPUTS TO Vsg i
EITHER Vpp OR Vgg -
10710 (37 SGS-THOMSON
Y/ WicRoELECTRONICS
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HCC/HCF40208B

4 x 4 MULTIPORT REGISTER

= FOUR 4-BIT REGISTERS

= ONE INPUT AND TWO OUTPUT BUSES

= UNLIMITED EXPANSION IN BIT AND WORD
DIRECTIONS

= DATA LINES HAVE LATCHED INPUTS

= 3-STATE OUTPUTS

= SEPARATE CONTROL OF EACH BUS, AL-
LOWING SIMULTANEOUS INDEPENDENT
READING OF ANY OF FOUR REGISTERS ON
BUS A AND BUS B AND INDEPENDENT WRIT-
ING INTO ANY OF THE FOUR REGISTERS

= 40108B IS PIN-COMPATIBLE WITH IN-
DUSTRY TYPE MC14580

s STANDARDIZED, SYMMETRICAL OUTPUT
CHARACTERISTICS

= QUIESCENT CURRENT SPECIFIED AT 20V
FOR HCC DEVICE

= 5V, 10V, AND 15V PARAMETRIC RATINGS

= INPUT CURRENT OF 100nA AT 18V AND 25°C
FOR HCC DEVICE

= 100% TESTED FOR QUIESCENT CURRENT

= MEETS ALL REQUIREMENTS OF JEDEC TEN-
TATIVE STANDARD N* 13A, "STANDARD SPE-
CIFICATIONS FOR DESCRIPTION OF "B"
SERIES CMOS DEVICES"

DESCRIPTION

The HCC40208B (extended temperature range) and
HCF40208B (intermediate temperature range) are
monolithic integrated circuits, available in 24-lead dual
in-line plastic or ceramic package and plastic micro
package. The HCC/HCF40208B is a 4 x 4 multiport
registercontaining four 4-bitregisters, write address
decoder, two separate read address decoders, and
two 3-state output buses. When the ENABLE input
is low, the corresponding output bus is switched, inde-
pendently of the clock to a high-impedance state. The
high-impedance third state provides the outputs with
the capability of being connected to the bus lines in a
bus-organized system without the need for interface or
pull-up components. When the WRITE ENABLE input
is high, all data input lines are latched on the positive
transition of the CLOCK and the data is entered into the
wordselectedby the write addresslines. When WRITE
ENABLE is low, the CLOCK is inhibited and no new
datais entered. In either case, the contents of any word
may be accessed via the read address lines inde-
pendent of the state of the CLOCK input.

June 1989

BEY
(Plastic Package)

(Ceramic Frit Seal Package)

-

(Micro Package)

ORDER CODES :
HCC40208BF  HCF40208BEY
HCF40208BM1

PIN CONNECTIONS

a3s E 1 ~ ] Voo
Q8 1 || B
3-sTATE A[]3 2] Qo8
QoA 1g a]  3-satee
QA s of) 00
Qza Qs 1] o1
Q3A g- 18[) 02
writeo  (Je ” 03
WRITE1 ]9 L] g CLOCK
Reap®  [Jo 15 [J WRITE ENABLE
Reap 08 [In wf] READIA
Vss 1 uf) READ 0A

5-4458
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HCC/HCF40208B

FUNCTIONAL DIAGRAM

WRITE
ENABLE

15

3-STATE A

3

~
3

9
18
17

para | 0!
INPUTS | D2

WRITE 0
WRITE 1

READ 1A
READ 0A —

READ 1B
READ 0B —

~

Q0

Q1 [ woRD A
Q2 OuTPUT

Q3

)

|~1 Im

~
~

Qo

Q! | worD B
a2 | outPuT

~
by

I_ IN

Q3

16
Vpo= 24

Vss=12 CLOCK

21| 5-4455

3-STATE B

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vop* | Supply Voltage : HCC Types —-05to0 +20 Vv
HCF Types -05to +18 \
V, Input Voltage —0.5to Vpp + 0.5 \]
Iy DC Input Current (any one input) +10 mA
Ptot Total Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mwW
Top Operating Temperature : HCC Types —-55t0 + 125 °C
HCF Types ~40to + 85 °C
Tstg | Storage Temperature - 65to + 150 °C

Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This Is a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections
of this specification is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability.
* All voltages are with respect to Vss (GND)

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vop Supply Voltage : HCC Types 3to 18 Vv
HCF Types 3to 15 Vv
\ Input Voltage 0 to Vpp \"
Top Operating Temperature : HCC Types -55t0 + 125 °C
HCF Types —40to + 85 °C
22 [Ny SGS-THOMSON
Y/ saicroELEcTRONICS
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HCC/HCF40208B

SCHEMATIC DIAGRAM

ROA RA RO8 RO
n?* %0 ¥ no % 10

KL wPUTS PROTECTED
BY COSIMOS INPUT
PROTECTION NET WORK

2,8 ENABLE
0% qrate

ENABLE oo é
i :
:
INPUT T
!
oo
Vss i
|
!
:
'
'
__________________________ H
v
(37 SGCS:THOMSON 3/9
Y/ NicRoELECTRONICS
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HCC/HCF40208B

LOGIC DIAGRAM

wKo w RTA RIA ROB RIB
cL
:& DECODER DECODER DECODER
WE ENABLE A
— coa |—
F— o —{ woro &
L o2a |—- [ OuTPUT
0o H—{ o3 |—
DATA o1
INPUT 02 4X4 MEMORY
03 aos [—
- o8 — |woros
1 oz }— [ourpur
—{ o3 —
S-44S56
ENABLE B
TIMING DIAGRAM
'-:L‘l_r ﬁ-‘w"ﬂ. \—Lm—‘
c __/—_\_/_\__/ \ / \ / \
L))
s g (
N/ N 4 I N B4
4 e 's(WE)
WE -‘I [
thiwa) | ts(wa) L ‘wiwa)
- XXX
RA x
.ﬂ_‘ P'&.’ _‘P_L_’ S fow_ toun
. ﬂ/—\—/—\l—/
- -
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HCC/HCF40208B

TRUTH TABLE
Write |Write|Write|Read|Read|Read|{Read| Enable | Enable
Clock | cnable| 1 | 0 | 1A |0A | 1B | 0B | A B Oa Ona | Qus
e 1 S S2 St S2 S1 S2 1 1 1 1 1
o 1 St | s2 | st |s2]s1]|s2 1 1 0 0 0
X X X X X X X X 0 0 X z z
D to Word 1 | Word 2
- ! ! ! ! ! Word 0 Out Out
Word 0
¥ 0 olo ol 1]1]o0 1 1 ;; Word 1 | Word 2
Altered | OUt Out
Word 2 | Word 1
X X X X 1 0 0 1 1 1 X out Out
L X X X X X X X 1 1 X NC NC
1 = HIGH LEVEL, 0 = LOW LEVEL, X = DONT CARE,  Z = HIGH IMPEDANCE.
S1 and S2 refer to input strates of either 1 or 0.
STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)
Test Conditions. Value
Symbol Parameter A\ Vo llo] | Voo Tiow" 25°C THIgh. Unit
M| VM [®A)] V) [Min. [Max.] Min. ] Typ. [Max.| Min. [ Max.
IL Quiescent 0/ 5 5 5 0.04 5 150
Current HCC |[0/10 10 10 0.04 | 10 300
Types | 0/15 15 20 0.04 | 20 600
0/20 20 100 0.08 | 100 3000 MA
HCF 0/5 5 20 0.04 | 20 150
T 0/10 10 40 0.04 | 40 300
ypes
0/15 15 80 0.04 [ 80 600
Vou Output High 0/ 5 <1 5 |4.95 4.95 4.95
Voltage 0/10 <1[10 {995 9.95 9.95 v
0/15 <1 | 15 |14.95 14.95 14.95
VoL Output Low 5/0 <1 5 0.05 0.05 0.05
Voltage 10/0 <1 [ 10 0.05 0.05 005 | v
15/0 <1] 15 0.05 0.05 0.05
ViH Input High 0545 [<1| 5 | 35 3.5 3.5
Voltage 119 [<1[10] 7 7 7 v
15135 <1 | 156 | 11 11 11
Vi Input Low 4505 | <1]| 5 1.5 15 1.5
Voltage 9/1 <1 ] 10 3 3 3 \Y
135/15| <1 | 15 4 4 4
lon | Output 0/5| 25 5 | -2 -16|-3.2 - 1.15
Drive HCC (0/5 4.6 5 |- 0.64 - 0.51] -1 - 0.36
Current  |Types[0/10] 95 10 |-1.6 -13|-26 - 0.9
0/15| 135 15 |- 4.2 -34|-6.8 - 24 A
0/5| 25 5 |-1.53 - 1.36| - 3.2 —1.1 m
HCF [0/5 4.6 5 |-0.52 —0.44] -1 - 0.36
Types|0/10| 9.5 10 [-1.3 -1.1]|-26 -09
0/15| 135 15 [- 3.6 -30|-68 -24

* Tiow = — 55°C for HCC device : — 40°C for HCF device.
* Thgh = + 125°C for HCC device : + 85°C for HCF device.

The Noise Margin for both "1" and "0" level 1s : 1V min. with Voo = 5V, 2V min. with Voo = 10V, 2.5V min. with Vpop = 15V.
** Forced output disable.

&7

MICROELECTRONICS
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HCC/HCF40208B

STATIC ELECTRICAL CHARACTERISTICS (continued)

Test Conditions Value
Symbol Parameter vV, Vo llo] [ Vobp TLow" 25°C Thigh” Unit
M| ) [(A)] (V) [Min. [Max. ]| Min. [ Typ. [Max.| Min. | Max.
loL Output HCe 0/ 5 0.4 5 | 0.64 0.51 1 0.36
Sink Types 0/10 0.5 10 | 1.6 13 [ 26 0.9
Current | YPSSToA5T 15 15 | 42 34 | 68 24
o o5 o4 5 | 052 0.44 | 1 0.36 mA
T 0/10 0.5 10 | 1.3 1.1 2.6 0.9
ypes
0/15 1.5 15 | 36 3.0 [ 6.8 24
I, I | Input HCC | o/18 18 +0.1 +1075| £ 0.1 + 1
Leakage |Types
Current HCF Any Input +10-5 HA
Types 0/15 15 +0.3 +107°|+ 0.3 +1
lowlo.™| 3-State - |HCC | g/1g| o/18 18 £04 10|+ 04 + 12
Output Types uA
éi?:‘:ﬁte ?fp’;s 05| 0/15 15 +1.0 +107] £ 1.0 +75
Ci Input Capacitance Any Input 5 75 pF
* Tiow = — 55°C for HCC device : — 40°C for HCF device.
* Thigh = + 125°C for HCC device : + 85°C for HCF device.
The Noise Margin for both "1" and "0" level I1s . 1V min. with Vop = 5V, 2V min with Vpp = 10V, 2.5V min. with Vpop = 15V.
** Forced output disable.
DYNAMIC ELECTRICAL CHARACTERISTICS (T, = 25°C, C_ = 50pF, R, = 200k,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns)
Symbol Parameter Test Conditions Value Unit
Vpp (V)| Min. | Typ. | Max.
tPHL, Propagation Delay Time : 5 360 | 720
tpLH Clock to Write Enable to Q 10 140 | 280 ns
15 100 200
Read or Write Address to Q 5 300 | 600
10 120 240 ns
15 85 170
tpzH, 3-state Disable Delay Time 5 100 | 200
tenz 10 50 100 ns
15 40 80
tpzu, 3-State Disable Delay time 5 130 [ 260
teLz 10 60 120 ns
15 50 100
tTHL, Output Transition Time 5 100 | 200
trLm 10 50 100 ns
15 40 80
tsetup Setup Time 5 0 - 95
Data to Clock ts (p) 10 0 -35 ns
__ 15 0 -20
Write Enable to Clock tswe) 5 250 125
10 100 50 ns
15 70 35
Write Address to Clock ts (wa) 5 250 | 125
10 100 50 ns
15 70 35
6/9 g
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HCC/HCF40208B

DYNAMIC ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Voo Wil Hin V_I_’y':e | Unit
tr, t Clock Rise and Fall Time 5 15
10 5 us
15 5
thold Hold Time 5 220 110
Data to Clock tn(p) 10 100 | 50 ns
15 80 40
Write Enable to Clock th(we) 5 270 | 135
10 130 65 ns
15 80 40
Write Address to Clock tswa) 5 330 | 165
10 140 70
15 90 45
tw Clock Pulse Width 5 350 | 175
Clock or Write Enable twcL) 10 130 65 ns
15 90 45
Write Address twwa) 5 300 | 150
10 150 75 ns
15 90 45
fcL Maximum Clock Input Frequency 5 1.5 3
10 35 7 MHz
15 4.5 9

Output Low (sink) Current Characteristics.

lov

ma)

2%

16

[T T
| [Tamb=25°C Vg =15V
,_J—'," |
=—w=Min.
A
pd
/
4
4 h
-l |
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/. P
74 7|5V
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11" |5V
2 4 6 8 W0 Vps(V)

&7

Output High (source) Current Characteristics.

&?_
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HCC/HCF40208B

Typical Propagation Delay Time vs. Load Typical Transition Time vs. Load Capacitance.
Capacitance (CL or WE to Q).
G -4420 G-20071
teL [TTT tren [TTTI
teHL Tamb =25°C tTHL Tamb = 25°C I
(ns) (ns) .
11
400 VDD=5V] - 160
350 = - 140 >
”
300 120 B0 =5V
250 100
P
200 80 7 >
gt vl 1
150 —hr - 60 4 10 i
15V o

100 40 L1 —: ‘1‘51’

20 T ! .
so . 1

i L1
0 10 20 30 40 50 60 70 80 Ci(pF) o 10 20 30 40 50 60 70 80 CL(pF)

Typical Dynamic Power Dissipation vs. Input Fre-

quency.
_)—‘42!
Rot : T Tamb 225°C =
(W) | 1C =50pF
) [ CL=15pF ==
s I
0%,
H H
4 \'\
T 2 AN
! l I ?A . ';”l
0% ”ix LAl
2
1T IHII
i ML
LZ 12 !
,A
(G === a8
. T
N4y NI
g j
10? Vi L”
2 4 68 “ 68 2 4 68 4 68
1 10 102 103 f; (KH2)

TEST CIRCUITS
Output-enable-delay-times and Waveforms.

Voo [—| "‘l l—l l—l
PG1 cL

PULSE GEN 2
2 24—
3 22— ENABLE v
INPUT \ / 00
—4 21— 50% 50%
KO s 20— N——/ —Vss
—16 19
TOANY +—OD
ouTRUT ’ 8 tpLz—] ez
A 8 17
™ Vi
I;opr s 16 [PuLSE GEN 1 —‘w&-— 0
0 5 —tfon Vou
" % @ outpuTs v
— o 'OH
2 " 90% _/—
0% — Vg

5-4460

1
tpHZ —ef .ﬂ.l

S-ea61

8/9

‘ SGS-THOMSON
Y/ sicroeEcTROWICS
824



HCC/HCF40208B

Power-dissipation and Waveforms.

Voo
oIuF 500uF
Ip

— TN n)l—
b 2 b5} 4

3 2 1l
t—Ak1- 2 —
k15 20
——k—¢ 19
e —— | " %‘

- s v
9 16 J|PULSE GEN.1

REPETITIVE WAVEFORMS

-

5-4463

Quiescent Device Current. Input Voltage.
Voo
I Voo
INPUTS
o INPUTS OUTPUTS
Vss b —
ViH -~ —>
~ > - - + @
Vﬁ_ -] —> -
@ NOTE
TEST ANY COMBINATION
OF INPUTS
Vss $-207911
Vss
S-1992n
Input Current.
Voo
INPUTS
SEE
Voo -~
o ( )
Vss -
-]
NOTE:MEASURE INPUTS
SEQUENTIALLY TO BOTH l s 199412
Vpp AND Vgs. CONNECT
ALL UNUSED INPUTS TO Vss
EITHER Vpp OR Vsg
Ly SGS-THOMSON 9/9
Y/ sicroeLECTRONICS
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‘_ SGS-THOMSON
YJ icRoELECTRONICS HCC/HCF40257B

QUAD 2-LINE-TO-1-LINE DATA SELECTOR/MULTIPLEXER

= 3-STATE OUTPUTS

= STANDARDIZED SYMMETRICAL OUTPUT
CHARACTERISTICS

= 5V, 10V, AND 15V PARAMETRIC RATINGS

» INPUT CURRENT OF 100nA AT 18V AND 25°C
FOR HCC DEVICE

s 100% TESTED FOR QUIESCENT CURRENT _EY ~_F
» MEETS ALL REQUIREMENTS OF JEDEC TEN- (Plastic Package)  (Ceramic Frit Seal Package)

TATIVE STANDARD N° 13A, "STANDARD

SPECIFICATIONS FOR DESCRIPTION OF "B"

SERIES CMOS DEVICES"

M1 ct
(Micro Package) (Plastic Chip Carrier)
ORDER CODES :

HCC40257BF HCF40257BM1
HCF40257BEY HCF40257BC1

PIN CONNECTIONS

@

INPUT SELECT ] Voo

A 2 15 [Joutputoisasie

B1 AL

01 B4

A2 D4

B2
02

DESCRIPTION Vs

The HCC40257B (extended temperature range) oo
and HCF40257B (intermediate temperature range)

are monolithic integrated circuits, available in 16-
lead dual in-line plastic or ceramic package and
plastic micro package.

The HCC/HCF40257B is a Data Selector/Multi-
plexer featuring three-state outputs which can inter-

face directly with and drive data lines of bus-oriented
systems.

83

o e g g g e g g
~
[

)
|
)
6 nj A3
|
I

D3

June 1989 1/6
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HCC/HCF40257B

FUNCTIONAL DIAGRAM

OouTPUT
DISABLE

15

a2}

e 3
a2 _5
828
a3 1 |
0

B3

AL —

B4 13 |

1

INPUT
SELECT

S-4126

VDD=|6
V5518

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vpop* | Supply Voltage : HCC Types -05t0+20 \'%
HCF Types ~05t0+18 \"
\' Input Voltage —0.5to Vpp + 0.5 Vv
h DC Input Current (any one input) +10 mA
Piot Total Power Dissipation (per package) 200 mwW
Dissipation per Output Transistor
for Top = Full Package-temperature Range 100 mw
Top Operating Temperature : HCC Types -55t0 + 125 °C
HCF Types —40to + 85 °C
Tstg Storage Temperature —65to + 150 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This 1s a stress
rating only and functional operation of the device at these or any other conditions above those indicated in the operational sections
of this specification i1s not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
* All voltages are with respect to Vss (GND).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage : HCC Types 3to 18 \"
HCF Types 3to 15 Vv
Vi Input Voltage 0 to Vpp Vv
Top Operating Temperature : HCC Types —55to+ 125 °C
HCF Types —40to + 85 °C
26 L§7 SGS-THOMSON
Y/ sicroELECTRONICS
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HCC/HCF40257B

LOGIC DIAGRAM

3 ADDITIONAL IDENTICAL CIRCUITS

9% ALL INPUTS PROTECTED BY

COS/MOS PROTECTION

NETWORK

Voo

Vss

s w27

TRUTH TABLE

Inputs

Output

3-State
Output
Disable

Select

1

0

0

0

0

= |=lOo|O|X

X[X|[=]|o|X

s lo|X|X|X

= |lOo|=|o]|N

X = Don’t Care
Logic 1 = High
Logic 0 = Low

Z = High impedance.

&7

3/6

MICROELECTROMICS
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HCC/HCF40257B

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditions Value
Symbol Parameter Vi Vo llo] | Vop Tiow" 25°C Thigh” Unit
M MM @A) V) [Min. [Max.]| Min. ] Typ. [Max.| Min. [ Max.
I Quiescent 0/5 5 1 0.02 1 30
Current  |HCC | 0/10 10 2 002] 2 60
Types | 0/15 15 4 0.02 4 120
0/20 20 20 0.04 | 20 600 | pA
0/5 5 4 002 | 4 30
?fpzs 0/10 10 8 002 8 60
0/15 15 16 0.02 | 16 120
Vou | Output High 0/5 <1]| 5 |495 4.95 4.95
Voltage 0/10 <1] 10 | 9.95 9.95 9.95 v
0/15 <1 | 15 [14.95 14.95 14.95
VoL Output Low 5/10 <1 5 0.05 0.05 0.05
Voltage 10/0 <1] 10 0.05 0.05 0.05 v
15/0 <1] 15 0.05 0.05 0.05
ViH Input High Voltage 0.5/45 | <1 5 3.5 35 35
119 |<1]|10] 7 7 7 Y
15135 <1 [ 15 [ 11 11 11
Vi Input Low Voltage 4.5/05 | <1 5 1.5 1.5 1.5
91 [<1] 10 3 3 3 v
13515 <1 [ 15 4 4 4
lon | Output 0/5| 25 5 [ -2 -16(-32 -1.15
Drive HCC [0/5[ 46 5 |-0.64 - 0.51 —1 — 0.36]
Current | Types[0/10] 95 10 [-1.6 -13[-26 - 09
0/15| 135 15 [-4.2 -34[{-68 -24
0/5| 25 5 |-153 - 1.36] - 3.2 - 1.1 mA
HCF |0/5| 46 5 |-052 - 0.44] -1 - 0.36
Types|[0/10| 95 10 |- 1.3 -1.1]-26 -09
0/15| 135 15 |- 36 -30|-68 -24
lo. | Output nee 105 04 5 [064 051 | 1 0.36
Sink Tyoes | 010] 0.5 10 | 16 1.3 | 26 0.9
Current YPeS o] 15 15 | 4.2 34 | 638 2.4
hor |05 04 5 |052 0.44 | 1 0.36 mA
T 0/10| 05 10 | 1.3 1.1 | 26 0.9
ypes
015] 15 15 | 36 30 [ 6.8 2.4
i T :_"e‘;“;age ?;’;s 0/18 18 +0.1 +1075| + 0.1 +1
Current |HCF Any Input pA
Types | /15 15 £03 +107%(+ 0.3 *1
fow o %;?:Jf ?%ZS o8| ons 18 +04 +1074[ £ 04 +12
Leakage [HCF . HA
Current  |Types | /18| 0/18 18 +1.0 +1074|£ 1.0 75
Ci Input Capacitance Any Input 5 75 pF

* Tiw = — 55°C for HCC device . — 40°C for HCF device.
* Thgh = + 125°C for HCC device : + 85°C for HCF device.

The Noise Margin for both "1" and "0" level I1s : 1V min. with Vop = 5V, 2V min. with Vpp = 10V, 2.5V min. with Vpp = 15V.
** Forced output disable.

4/6 -
Ly S5THONSSN
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HCC/HCF40257B

DYNAMIC ELECTRICAL CHARACTERISTICS (T mp, = 25°C, C, = 50pF, R, = 200k,
typical temperature coefficient for all Vpp values is 0.3%/°C, all input rise and fall time = 20ns)

Symbol Parameter Test Conditions Value Unit
Vpp (V)| Min. | Typ. | Max.
teLH, Propagation Delay Time 5 150 | 300
tPHL Data Input to Output 10 70 140 ns
15 50 100
Select to Output 5 190 | 380
10 85 170 ns
15 65 130
Output Disable to Output 5 95 190
10 50 | 100 ns
15 40 80
trHL Transition Time 5 100 200
tTLH, 10 50 | 100 | ns
15 40 80
Output Low (sink) Current Characteristics. Output High (source) Current Characteristics.
[
"'0:) i [T1 T1 “lou [ 11 |
| [Tamp=25°C Vgs =15V (mA) Tamb=25'C -
| { [==——Typ. GS—_'_ __—Vyp. Yos=-1%"
2% ———=Min. [ e Min. -
V.
/
20 ) V/ 20 4 -ov
A V4
1 A ' pd i B e g Y
=] 4 3= Vos™ 15
u P Vgg=15V / L
s A T 1 - 4~ =1 =] -t0v
/NP ld
. 7 7|5V SV
7, - X
0 2 4 6 8 0 1 vos(V) 0 s 0 ~Vps W
Typical Propagation Delay Time vs. Load Typical Transition Time vs. Load Capacitance.
Capacitance (Data Input to Output).
N G-4333 ' G-2007n
o FFREEEE e it
(ns) (ns)
160 VooV [ 160
1%0 - 140
..
120 120 e
100 100
80 ‘D - 80 P
60 - v 60 4 10V -
40 40 e |
20 20 7 | { R
1 I
o 20 40 60 80 Cy(pF) 0 10 20 30 40 50 60 70 80 C, (pF)
L37 S6S-THOMSON 5/
J siicroELECTRONICS
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HCC/HCF40257B

Typical Dynamic Power Dissipation vs. Input Fre-

quency (one input to one output).

G-4334
Prot i =
(uw) Ry=200K01
trtg=20ns ‘,‘
2
& I’
0t = ==: =t
4 H
.
2 b - 2
£ ¢y
0 = ~\c ’é{o‘
: S >
: L1
9 ——— C=50pF
07 = L = C15pF
:
¢ il
2 ! }
10 l
2 4“ 68 4 68 4 68 2 4 8
1 10 w0’ 107 to (KHz)
TEST CIRCUITS
Quiescent Device Current. Input Voltage.
Voo
T Voo
INPUTS T
° INPUTS QUTPUTS
v, — |
ss
Vin -~ -
‘N> ] — * @
i — — 7
- -
@ NOTE
TEST ANY COMBINATION l
OF INPUTS
Vss $-2079/1
Vss
5-199211
Input Leakage Current.
Voo
INPUTS
il
Voo pr—
o C )
Vss -~
-
NOTE: MEASURE INPUTS
SEQUENTIALLY TO BOTH 199402

Vpp AND Vss. CONNECT
ALL UNUSED INPUTS TO
EITHER Vpp OR Vss

Vss

6/6
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"7 SGS-THOMSON

MICROELECTRONICS

M22100

4 X 4 CROSSPOINT SWITCH WITH CONTROL MEMORY

= LOW ON RESISTANCE-75Q TYP. AT
Vop=12V

» "BUILT-IN" CONTROL LATCHES

s LARGE ANALOG SIGNAL CAPABILITY +Vpp/2

= TRANSMITS SIGNALS UP TO 10 MHz

s MATCHED SWITCH CHARACTERISTICS
ARon =18 Q TYP. AT Vpp - Vss =12 V.

u HIGH LINEARITY : — 0.5 % DISTORTION (typ.)
AT f=1 KHz, Vin=5V PEAK TO PEAK, Vpp -
Vss=10V, RL =10 KQ

= STANDARD COS/MOS NOISE IMMUNITY

= 100 % TESTED FOR QUIESCENT CURRENT

DESCRIPTION

The M22100 combines a 4 x 4 array of crosspoints
(transmission gates) with a 4-line-to-16-line decoder
and 16 latch circuits. Any one of the sixteen tran-
smission gates (crosspoints) can be selected by ap-
plying the appropriate four line address. The
selected transmission gate can be turned on or off
by applying a logical one or zero, respectively, to the
data input and strobing the strobe input to a logical
one. Any number of the transmission gates can be
ON simultaneously.

When the required operating power is applied to the
22100, the states of the 16 switches are indetermi-
nate.

Therefore, all switches must be turned off by putting
the strobe high and data-in-low, and then addres-

FUNCTIONAL DIAGRAM

sing all switches in succession.

The device is available in 16 lead dual in-line plastic
or ceramic package.

EY F
(Plastic Package) (Ceramic Package)
ORDER CODES :
M22100 B1 M22100 F1

PIN CONNECTIONS

x2 1 16]] Voo
oatan [|2 5] n
c 3 uwf] v
[} e n) x
8 l5 12 l X3
A 6 nf] w
stRoBE [|7 o] v
Vss [] s x

TRUTH TABLE

g 1 121

L]

X1 X2 X3 X4
6—1A oI—2
s—8
3I—|C
4—0 ST 7

Y1 Y2 Y3 Y4

1514 10 11

VSS(GND)=8
VOD= 16 5-3422

September 1988

Address Select Address Select
A|/B|C|D A|lB|C|D
0/0]O0O|O[Xt|YI|{O|O]|O|1]|X1]Y3
10|00 |X2|Y1T|1]0]|0]|1]|X2|Y3
0100 |X3|Y1]O|1]0]|1]|X3]|Y3
1 (1 [0[0 [X4|Y1|1[1[0]1[X4]Y3
0[O0 |10 (X1|Y2] 0|0 |1 ]|1]|X1]|Y4
1101 ]0|X2]Y2]1[0]|1]|1[X2]|Y4
0|1 1] 0 [X3[Y2{ 0] 1 1 1 | X3|Y4
11|10 |X4[Y2] 1|1 ]|1]|1]|X4|Y4

1/9
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M22100

ABSOLUTE MAXIMUM RATING

Symbol Parameter Value Unit
Voo * | Supply Voltage: Ceramic Types -0.5 to +20 \'
Plastic Types -0.5t0 +18 \
Vi Input Voltage -0.5to Vop + 0.5 )
I DC Input Current (any one input) +10 mA
Ptot Total Power Dissipation (per package) 200 mw
Dissipation per Output Transistor
for Top = Full Package Temperature Range 100 mw
Top Operating Temperature: Ceramic Types -55 to +126 °c
Plastic Types -40 to +85 °c
Tstg Storage Temperature -65 to +150 °C

Stresses above those listed under "Absolute Maximum Ratings" may cause permanentdamage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for external periods may affect device reliability

* All voltage values are referred to Vss pin voltage.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vop Supply Voltage: Ceramic Types 31018 \"
Plastic Types 3to 15 \'
Vi Input Voltage 0 to Vop \
Top Operating Temperature: Ceramic Types -55 to +125 °c
Plastic Types -40 to +85 °C

LOGIC DIAGRAM

X1-X4

SWITCH
MATRIX

K DOvi-va

1]

STROBE 410 16 LINE
IN DECODER

A B C

DR

ADORESS INPUT

5-3423

2/9
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M22100

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditios Value
Symbol Parameter Vi |Voo| Tiow* 25 °C ThicH * Unit
M | V) | Min. | Max. | Min. | Typ. I Max. | Min. | Max.
CROSSPOINT
I Quiescent 5 004| 5 150
Supply F1 10 0.04| 10 300
Current
15 0.04 | 20 600 WA
20 0.08 | 100 3000
5 0.04 | 20 150
B1 10 0.04 | 40 300
15 0.04 | 80 600
Ron | On 5 450 225 | 1250 1625
Resistance | £y | Any Switch 10 135 85 | 180 230
12 100 75 | 135 175
15 70 65 | 95 125 | Q
5 1000 225 | 1250 1440
B1 |Vis=0to Vpp 10 145 85 | 180 205
12 110 75 135 1565
15 75 65 95 110
AON Resistance ARon 5 35
(Between any two 10 20 Q
channels) 12 18
15 15
OFF All Switch 3
Channe! F1 OFF 0/18| 18 +0.1 +10™ | £0.1¢ +1 A
Leakage 3 g
Current B1 0/15| 15 0.3 +10° | +0.3 +1
CONTROL
Vi Input Low OFF Switch 5 1.5 1.5 1.5
Voltage IL<0.2pA 10 3 3 3 \)
15 4 4 4
Vin Input High ON Switch 5 | 85 3.5 3.5
Voltage see Ron 10| 7 7 7 \
Characteristics 15 | 11 1 1
I Input F1_| AnyControl |0/18] 18 0.1 +10° | 40.1¢ 21 A
Current B1 Input 0115 15 +0.3 10| +0.3 +1
Ci Input Capacitance Any Input 5 7.5 pF
« Determined by minimum feasible leakage measurement for automatic testing
* Tiow = -55 °C for HCC device: -40 °C for HCF device.
* ThigH = +125 °C for HCC device: +85 °C for HCF device.
The Noise Margin for both "1" and "0" level 1s: 1V min. with Voo =5 V, 2 V min. with Vop = 10 V, 2.5 V min. with Vpp = 15 V
(37 SGS-THOMSON 39
Y/ sucroEizcTRONICS
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M22100

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, all input rise and fall
times= 20 ns)

Test Conditions Value
Symbol Parameter fi R. | Vis* | Voo Unit
Min. | Typ. | Max.
(KHz) | (kW) | (v) | (v) yp
CROSSPOINT
tPHL Propagation Delay Time 5 5 30 60
trtH | Address or Strobe 10 10 10 15 30 ns
Inputs to Output 15 15 10 20
Frequency Response 1 1 5 10 40 MHz
(Any Switch ON) Sine Wave Input
Vos
20 Log—~——~=-3dB
J Vis
Sine Wave Distortion 1 1 5 10 0.5 %
Feedthrough 1.6 1 5 10 80 dB
(All Switches OFF) Sine Wave Input
Frequency. for Signal | 1 | 10 | 10 1.5 MHz
Crosstalk
Attenuation of 40 dB Sine Wave Input
Frequency for Signal [ 1 | 10 | 10 0.1 KHz
Crosstalk X
Attenuation of 110 dB Sine Wave Input
Cc Capacitance
Xn to Ground 18
Yn to Ground 515 30 pF
Feedthrough 0.4
CONTROLS
tPHzZ Propagation Delay Time 5 500 | 1000
Strobe to Output (Switch See Figure 1 | g 230 | 460 ns
Turn-ON to High Level) 15 145 | 200
trzH Propagation Delay Time 5 500 | 1000
Data-In to Output (Switch See Figure2 | 4 200 | 440 ns
Turn-ON to High Level) 15 135 270
trzH Propagation Delay Time 5 480 | 960
Address to Output (Switch R = 1KQ See Figure 3 | 19 225 | 450 ns
" i L=
Turn-ON to High Level) CL = 50 pF 15 150 300
trHz Propagation Delay Time |t t = 20 ns 5 450 | 900
Strobe to Output (Switch See Figure 1 | 1o 200 | 400 ns
Turn-OFF) 15 165 | 330
trzL Propagation Delay Time 5 500 | 1000
Data-In to Output (Switch See Figure2 | 19 220 | 440 ns
Tumn-ON to Low Level) 15 135 | 270
tPHz Propagation Delay Time 5 425 | 850
Address to Output See Figure 3 | 190 190 | 380 ns
(Switch Turn-OFF) 15 145 290
tsetup | Setup Time Data-In to 5 200 | 400
Strobe, Address 10 80 160 ns
15 50 100

« Peak to peak voltage symmetrical about Vpp/2

4/9 G7 ~-THOMSON
/4 &msn@u.ﬁmn@ncs
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M22100

DYNAMIC ELECTRICAL CHARACTERISTICS (continued)

Test Conditions Value
Symbol Parameter fi R. | Vis* | Voo Unit
(KHz) | (kW) | (V) ) Min. | Typ. | Max.
CONTROLS (continued)
thold Hold Time Data-In to 5 180
Strobe, Address RL=1Ka 10 110 ns
CL=50pF 15 35
fo Switching Frequency th ¥ =20ns 5 06 | 1.2
10 | 1.6 | 3.2 MHz
15 2.5 5
tw Strobe Pulse Width 5 300 | 600
10 120 240 ns
15 90 180
Control Crosstalk
Data-In, Address, or 10 10 10 75 mv
Storbe to Output (peak)

+ Peak to peak volatge symmetrical about Voo/2

Typical ON Resistance vs. Input Signal Voltage at

Typical ON Resistance vs. Input Signal Voltage at

Vop=-Vss=25V. Vop=-Vss=5V.
G-~ 4688 G. 4689
RON T T Ron [ ] 1
) v | | wy [ |
AN i o~ L1 : ;
SN Tambe25C ! PN i Tamb = 25°C
240 — 120
J LA A EPZN
200 f t }\ 100 - J
\ -_—— | .
e i/ N\ 25°%C 80 Z N T\ 55
AT TN A= R
0 7 , AN P =" Nsx
[ ! - i [ :
80 Vop=+25V i [ 4o _‘Vno”sv : P :
— Vgg=-25V -+ Vgg=-5 I
40 T 20 : :
—t— - - —t—
o LiL 11 [v il 0 | LITTil,
% 3 -2 a0 2 Vi (V) -8 -6 -4 -2 0 2 4 Vi (V)
‘ SGS-THOMSON 5/9
Y/ HICROELECTRONICS
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M22100

Typical ON Resistance vs. Input Signal Voltage at
Vop=-Vss=75V

6-4690
RoN [] [ 1T |
w b LT
| L
Vpp=+75Y i
bo=*
120 f— +—
Vg 75V
100 t
— Tampb =125 Cl .
80 T T T ! N
60 P T
—~ < 75T N
T —
40 =] T ;EE'E J T N
! 4 I 1
l T
20 i - —
-—+ s —t—
o L [ Pl |

8 6 -4 =2 0 2 4 V(W)

Typical Swich ON Transfert Characteristics
(1 of 16 switches).

64692
Vos
W pez5C
10 — Vpp =10V
/‘ KA
5000
a w7
S |
I\
6 @ STROBE:VDD
K
e DATA-IN=¥pp
4
Vis Vos
Oo—] sw
2 RL
[ T dvws
0 2 4 6 8 Vi (V)

Typical Crosstalk Between switches vs. Signal
Frequency.

Typical ON Resistance vs.. Input Signal Voltage
at Tamb = 25 oC

G- 4691
Ron [ [ [ T[] LI i
) | | Tamb=25°C Ly
: !
240 - ;
Al i
. AN
e
o | 55 = -
160 ! / \ - |
C N
120 1 :
0 |t i 8Y |
C S~ Y 75y
¥ ——
40 [— : —t
L —
N R
8 6 -4 -2 0 2 & ViglV)

Typical Swich ON Frequency Response
Characteristics.

6-4693
Vos | Tamb=25°C | T ' ‘I! : I‘
(V) | Vpp=+5V,"gg= -5V TR I
Vig=5Vp-p Cios=0.4pF I | :4‘
4 | Sine wave 177V RMS ,.__"-_ 1 L
VDATA-IN= 5V Vis | | Vos(RMS)
CL=15pF
fis
3 T Iﬂ’ | l";l l RL cL
I i J I
| I RF YOLIMETER
2 npmn Uit .| BOONTON RADIO
: | MODEL 91-CA
¥ OR EQUIV.
10K| | 1K | :
[ T = f
1 R
| Lt ) gl
IR I!|;ﬂ";> T
0 l“ﬂ” 1'11] i ]IllM“.l L
102 103 104 105 fistkHz)

Typical Dynamic Power Dissipation vs. Switching
Frequency..

G- 4694 G-4695
Vos [ T Prot F3 3 : N
20105 Y05 [ T7] 1! HHHi L « M= Ez FHH Voo=1sY
Vis [ Tamb=25"C ‘ e o - Tov
(a8} Tl Voo =10V 6 0v
il Vis=10Vp-p “ 4
CL=50pF 10% = EE
R =1KA HH AT
-20 1L H
T I :
_40 |A II
i 103 ]
i " H
-60 i FH A H
80 H / _SL
P — g = ==CL
-100 1]
i
-120 o LI .
10! 1 10 102 1,5 (KHz) 10-! 1 10 102 1035 (KHz)
6/9
‘_’l SGS-THOMSON
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M22100

TEST CIRCUITS

Quiescent Current. Input Current.
Voo
®
ng 1 16 Yoo 1 3 —I
2 15— :\—@—» -2 s
VSOS 3 1o f— Yss -3 wh—
i O 13[~ NOTE MEASURE INPUTS
4 B -—{s 12f— SEQUENTIALLY TO BOTH
5 12— s 11 j— VDD AND V55 CONNECT
ALL UNUSED INPUTS TO
6 nh— -7 10— EITHER Vpp OR V55
7 10— ° N
8 9 L_ $-5205
vss f $-5206
Off Switch Input or Output Leakage Current. Dynamic Power Dissipation.
Voo Yoo i
NOTE i';ﬁs:::“m S AFTER i= S00uF o Io"‘f
1 16
2 51—
3 4 i 1 °s
4 I ! -1 * <
: i B ) R 1
6 n r—’ Q2 H 2 {
Lo Cl ) i )
L] 9 L
Vss $-5207 Vssf ss206 L

Croostalk Between Switch Circuits in the Same Package.

ON
Vis
Ko KO
OFF
Vos
SW=ANY CROSSPOINT
KO 1K
s-s212
L3y SGS-THOMSON 7
I/ SucromiEcTRONICS
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M22100

Propagation Delay Time and Waveforms (signal input to signal output, switch ON).

ON

OoO—Sw

1Kn

S~5208/1 Vos

SW=ANY CROSSPOINT
STROBE=DATA-IN=Vp

Waveforms for Crosstalk (control input to signal output).

CONTROLS

vi T v Yoo —
is os CONTROL
SW | 0 I
V ——
®a 10K 0 Ves 50"'0 \ \ 4],# |
-50mV |

— $€05700

<.6210
SW=ANY CROSSPOINT

Figure 1 : Propagation Delay Time and Waveforms (strobe to signal output, switch Turn-ON or Turn-
OFF).

tss |tsn tn

VYoo —\
STROBE 50°% 50% 50%
0
ts

DATA IN

STROBE Voo
Voo DATA IN /
[

Vos
SwW

C P

Vis ]
®a SOpF Voo 90%
s —\/ 1/_\
SW=ANY CROSSPOINT 0 ‘PSF 0%
8/9 (N7 SGS-THOMSON
’ MICROELECTRONICS
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M22100

Figure 2 : Propagation Delay Time and Waveforms (data-in to signal output, switch Turn-ON to high or

low level).

DATA IN

Voo

Sw

xa SopF

SW=ANY CROSSPOINY
STROBE =Vpp

DATA IN

Figure 3 : Propagation Delay Time and Waveforms (address to signal output switch Turn-ON or Tum-

OFF).

SW=ANY CHOSSPUIN |
STROBE =Vpp

Yoo
ADORESS

/)

an

DATA IN o —/

Yos 2

L.

Vm*ﬁ{———\

Yoo
Vos 2

Yoo
Vos! /
o—

teaN

90°%

tpzH

0%, 0%

sszisn

&r

MICROELECTRONICS
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M22101
M22102

4 X4 X2 CROSSPOINT SWITCHES

WITH CONTROL MEMORY

s LOW ON RESISTANCE-75QTYP AT
Vbp=12V

= "BUILT-IN" LATCHED INPUTS

n LARGE ANALOG SIGNAL CAPACITY + Vpp/2

= 10 MHz SWITCH BANDWITH

= MATCHED SWITCH CHARACTERISTICS

s ARON=8QTYP, AT Vpp=12V

= HIGH LINEARITY — 0.25 % DISTORTION TYP,
ATf=1KkHz, Vin=5V, Vpp - Vss = 10 V AND
RI=1Q

s STANDARD CMOS NOISE IMMUNITY

DESCRIPTION

The M22101 and M22102 crosspoint switches con-
sist of 4 x 4 x 2 arrays of crosspoints (transmission
gates), 4-line to 16-line decoders, and 16 latch cir-
cuits. Any one of the sixteen crosspoint pairs can be
selected by applying the appropriate four-line ad-
dress and any number of crosspoint pairs canbe ON
simultaneously. Corresponding crosspoints in each
array are turned on and OFF simultaneously, also.

In the M22101, the selected crosspoint pair can be
turned on or off by applying a logical ONE or ZERO,
respectively, to the data input, and applying a ONE
to the strobe input. When the device is "power-up”,
the state of the 16 switches is indeterminate.

PIN CONNECTIONS

Therefore all switches must be turned off by putting
the strobe hight, data-in-low, and the addressing all
switches in succession.

The selected pair of crosspoints in the M22102 is
turned on by applying a logical ONE to the Kj (set)
input while a logical ZERO is on the K;, (reset) input,
and turned off by applying a logical ONE to the Ko
input while a logical ZERO is on the Ka input. In this
respect the control latches of the M22102 are similar
to SET/RESET flip-flops. They differ, however, in
that the simultaneous application of ONEs to the Ka
and Kjp inputs turns off (resets) all crosspoints. All
crosspoints in both devices must be turned off as
Vop is applied.

B1 F1
(Plastic Package) (Ceramic Package)

ORDER CODES :

M22XXX B1 M22XXX F1

B © ® N 0 N s W N -

xr xi
o oatA
Vss STROBE

g s g e e g g e e gy o e gy e g
[~]

s [ ) voo
c ]2 ] a
x ]2 ] x
i ]
‘v s ) v
» (e wf) x
x ) x3
v [Je ] w
v (o ] v
xr [ ] x
) ] «,
Vss ] *
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M22101/M22102

ABSOLUTE MAXIMUM RATING

Symbol Parameter Value Unit
Vbp Supply Voltage: Ceramic Type -0.5 to +20 Vv
Plastic Type -0.5t0 +18 \
\ Input Voltage ) -0.5to Vpp + 0.5 \
I DC Input Current (any one input) +10 mA
Piot Total Power Dissipation (per package) 200 mw
Dissipation per Output Transistor
for Top = Full Package Temperature Range 100 mwW
Top Operating Temperature: Ceramic Type -55to +125 °c
Plastic Type -40 to +85 °C
Tsig | Storage Temperature -65 to +150 °c

Stresses above those listed under "Absolute Maximum Ratings" may cause permanentdamage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied. Exposure
to absolute maximum rating conditions for external periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Voo Supply Voltage: Ceramic Type 3to 18 \"
Plastic Type 3to 15 \
Vi Input Voltage 0 to Vop )
Top Operating Temperature: Ceramic Type -55 to +125 °c
Plastic Type -40 to +85 °c

CONTROL TRUTH TABLE FOR M22101

Function Address Strobe Data Select
A B C D
SwitcH-on 1 1 1 1 1 1 (X4 Y4) & (X4' Y4)
SwitcH-off 1 1 1 1 0 (X4 Y4) & (X4' Y4)
No CHange X X X X 0 X X XXX
Note: 1 = High, 0 = Low, X = Don't Care
CONTROL TRUTH TABLE FOR M22102
Function Address Strobe Data Select
A B C D
SwitcH-on 1 1 1 1 1 0 (X4 Y4) & (X4’ Y4)
SwitcH-off 1 1 1 1 0 1 (X4 Y4) & (X4' Y4)
All SwitcH-off X X X X 1 1 All
No CHange X X X X 0 0 XXXX
Note: 1 = High, 0 = Low, X = Don't Care
2/5
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M22101/M22102

DECODER TRUTH TABLE

Address Select Address Select

A B C D A B C D

0 0 0 0 X1 Y1 X'Y?r 0 0 0 1 X1Y3 X1'Y3
1 0 0 0 X2 Y1 X2' Y1’ 1 0 0 1 X2Y3 X2' Y3
0 1 0 0 X3 Y1 X3 Y1 0 1 0 1 X3Y3 X3 Y3
1 1 0 0 X4 Y1 X4’ Y1’ 1 1 0 1 X4 Y3 X4' Y3
0 0 1 0 X1Y2 X1'yz 0 0 1 1 X1Y4 X1’ Y4
1 0 1 0 X2Y2 X2' Y2 1 0 1 1 X2 Y4 X2'Y4
0 1 1 0 X3Y2 X3 Y2 0 1 1 1 X3 Y4 X3 Y4
1 1 1 0 X4Y2 X4'Y2 1 1 1 1 X4 Y4 X4' Y4

FUNCTIONAL AND BLOCK DIAGRAM

M22102
ONLY rA N

SIGNALS
OUT(IN)

e
GH BN BN B
B 51 G4 B
1 54 54 B

x
[~
¥

T
N

SIGNALS IN (OUT)

SICNALS
OUT(IN)

3 INPUTS PROTECTED BY

S =

Gh

CH

o)
EH G Gi GF

xr x b2 b 3
S-6196 SIGNALS IN (OUT)
LNy S6S-THOMSON 35
Y/ icroELECTRONICS
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M22101/M22102

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions)

Test Conditios Value
Symbol Parameter Vi | Voo Teow * 25 °C ThicH * Unit
™ | V) [ min. [ Max. | min. | Typ. | Max. | Min. [ Max.
CROSSPOINT
I Quiescent 5 0.04 5 150
Supply 1 10 0.04 | 10 300
Current 15 0.04 | 20 600 |
20 0.08 | 100 3000
5 0.04| 20 150
B1 10 0.04 | 40 300
15 0.04 | 80 600
Ron On 5 450 225 | 1250 1625
Resistance |£4 | Any Switct 10 135 85 | 180 230
12 100 75 | 135 175
15 70 65 | 95 125 |Q
5 1000 225 | 1250 1440
B1  |Vis=0to Voo 10 145 85 | 180 205
12 110 75 135 155
15 75 65 95 110
AON Resistance ARon 5 35
(Between any two 10 20 o
cHannels) 12 18
15 15
OFF F1 All Switc  [0/18 |18 10.1 +10? [+0.1- +1
CHannel OFF A
Leakage B1 015 |15 0.3 +10° 103 +
Current
CONTROL
Vi Input Low OFF SwitcH 5 1.5 1.5 1.5
Voltage IL<0.2 pA 10 3 3 3 |V
15 4 4 4
ViH Input HigH ON SwitcH 5 | 35 3.5 35
Voltage see Ron 10 7 7 7 \"
CHaracteristics 151 1 1 »
I Input F1 Any  Control|{ 0/18 18 +0.1 +10° [+0.1 +1 WA
Current B1 Input 01515 0.3 +10% |+0.3 +1
Ci Input Capacitance Any Input 5 7.5 pF

« Determined by minimum feasible leakage measurement for automatic testing
* Tiow = -55 °C for HCC device: -40 °C for HCF device.

* ThigH = +125 °C for HCC device: +85 °C for HCF device
The Noise Margin for both "1" and "0" levelis 1V min. with Vpp =5 V, 2 V min. with Vpp = 10V, 2.5 V min with Vpp = 15V

4/5
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M22101/M22102

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25 °C, CL = 50 pF, RL = 200 KQ,
typical temperature coefficent for all Vpp values is 03 %/°C, all input rise and fall times= 20 ns)

Symbol Parameter Tost Condltlo\rl\:o V| Min \.lra;:e Mox Unit
tPHL Propagation Delay Time Address or Strobe 200 ns
tPLH Inputs to Output RL=10 KQ
ter. | Propagation Delay Time Across Crosspoint  |c, - 50 pF 12 20 ns
teLH

Minimum Strobe Pulse WidtH 80 ns
Ly7 SGS-THOMSON 55
Y/ sucroriEcTRONICS
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g f o e (37 SGS-THOMSON
X 7 4 N W Wi A tahisRe
T e e v e [ax. Y/ MICROELECTRONICS
A 3.3 0.130
al 0.7 0.028
B 1.39 1.65 | 0.055 0.065
B1 0.91 1.04 | 0.036 0.041
b 0.5 0.020
b1 0.38 0.5 | 0.015 0.020
D 9.8 0.386
E 8.8 0.346
e 2.54 0.100
e3 7.62 0.300
ed 7.62 0.300
F 71 0.280
| 4.8 0.189
L 3.3 0.130
z 0.44 1.6 |0.017 0.063
ed
] \ [T )
— - <C A .
0 = —
= bl
v J/
B [B1
b | I
T e l
Z
2 e3
D
8 5
[T
1 4
O 1 O POO1F
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| = __| | (o SGS-THOMSON
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. » MICROELECTRONICS
al | 051 0.020
B | 139 165 | 0.055 0.065 MﬁggTAHibc‘ifbD‘%TA
b 05 0.020
b1 0.25 0.010
D 20 0.787
E 8.5 0.335
e 254 0.100
e3 15.24 0.600
F 7.1 0.280
[ 5.1 0.201
L 3.3 0.130
z | 127 2.54 | 0.050 0.100 Plastic DIP14
- =
I : :
7 b B | e E
—T e3 z l |
D
(1 1 1 r1rirr
4 8
D .
1 1

N N N N N A I

POO1A
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| miN. | TYP. | MAX. | MIN. | TYP. | MAX. . MICROELECTRONIGCS
al | 051 0.020
B | 077 165 | 0.030 0.065 MEggxﬁ%ifg?\TA
b 05 0.020
b1 0.25 0.010
D 20 0.787
E 85 0.335
e 254 0.100
e3 1778 0.700
F 71 0.280
| 51 0 201
L 33 0.130
z 127 0.050 Plastic DIP16 (0.25)
- e
= |-
1[ a b1
b B e
z, » e3 I : |
D
I N Y Y Y O O O R |
9
w
8
| N [ N I N N N N B NN P001C
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mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. » MICROELECTRONICS
ail 0.254 0.010
B | 1.39 165 | 0.055 0.065 OUTLINE AND -
MECHANICAL DATA
b 0.45 0.018
b1 0.25 0.010
D 25.4 1.000
E 8.5 0.335
e 2.54 0.100
e3 22.86 0.900
F 71 0.280
| 3.93 0.155
L 3.3 0.130
z 134 0.053 Plastic DIP20 (0.25)
— rm
E —
- b1
b B e E
L & 2 }‘—‘l
D
1O rrinr
1
[T
0
L O e & .
P001J
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Ll | &7 S5 monson
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. °

at 0.63 0.025

o | [ow oore MECHANICAL DATA

b1 | 0.23 0.31 | 0.009 0.012

b2 127 0.050

D 322 1.268

E | 152 16.68 | 0.598 0.657

e 254 0.100

e3 27.94 1.100

F 14.1 0.555

| 4.445 0.175

L 33 0.130 Plastic DIP24 (0.25)

T =3

b2

al

- b1

P043A
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w]_m 1w ] [ == sGS.THOMSON
s Trve. Tounx. | . [rve. Jonae Y/, ICROELECTRONICS
A 20 0.787
B 7.0 0.276 OUTLINE AND
b 33 0.130 MECHANICAL DATA
E 0.38 0.015
e3 15.24 0.600
F 2.29 2.79 | 0.090 0.110
G 0.4 0.55 | 0.016 0.022
H 117 1.52 | 0.046 0.060
L 0.22 0.31 | 0.009 0.012
M 1.52 2.54 | 0.060 0.100
N 10.3 0.406
P 7.8 8.05 | 0.307 0.317
a 508 oz Ceramic DIP14/1
P
w| ©
a L
M H G || 'lL \ l
e3
A
1 1 1 11 1
“
) m
1

P053C
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mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. . MICROELECTRONICS
A 20 0.787
B 7 0276 OUTLINE AND
R 33 0.130 MEQHANICA!. DATA
E 0.38 0.015
e3 17.78 0.700
F 2.29 2.79 | 0.090 0.110
G 0.4 0.55 | 0.016 0.022
H 1.17 1.52 | 0.046 0.060
L 0.22 0.31 | 0.009 0.012
M 0.51 1.27 | 0.020 0.050
N 103 0.406
P 7.8 8.05 | 0.307 0.317
Q 508 0200 Ceramic DIP16/1
_P_~1
w o M
L
(=]
H G i F N
e3

| N I N [ N [ NN A A By
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mm inch

MIN. | TYP. | MAX. | MIN. | TYP. | MAX. - MICROELECTRONICS
A 25 0.984
B 7.8 0.307 OUTLINE AND
0 33 0130 MECHANICAL DATA
E 05 1.78 | 0.020 0.070
e3 22.86 0.900
F | 229 2.79 | 0.0%0 0.110
G 0.4 055 | 0.016 0.022
I 1.27 1.52 | 0.050 0.060
L | 022 0.31 | 0.009 0.012
M | 051 1.27 | 0.020 0.050
N1 4° (min.), 15° (max.)
P 7.9 8.13 | 0.311 0.320
Q 571 0.225 Ceramic DIP20
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: mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX. A Mﬂ@ﬁ@@&@@fﬁ@ﬁmﬂ@@
A 323 1.272
B |13.05 13.36 | 0.514 0.526 OUTLINE AND
c | 39 5.08 | 0.154 0.200 MECHANICAL DATA
D 3 0.118
E | 05 1.78 | 0.020 0.070
3 27.94 ' 1.100
F | 229 2.79 | 0.090 0.110
G | 04 0.55 | 0.016 0.022
1] 1a7 1.52 | 0.046 0.060
L | 022 0.31 | 0.009 0.012
M | 152 2.49 | 0.060 0.098
N1 4° (min.), 15° (max.)
15.4 15.8 | 0.606 0.622
Q 5.71 0.225 Ceramic DIP24
1 P ]
|
(&) ] [« } ) Nt
I = f
JLb
M | G ¢
e3 e
| A
0 o0a0oa0nannnnnmnimn
24 1
1 12
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inch
MIN. | TYP. | MAX. | MIN. | TYP. | mAX. » MICROELECTRONICS
A | 978 10.03 | 0.385 0.395
B | 889 9.04 | 0.350 0.356 MEgI'UII I’.géEA f?)?\TA
D 42 457 | 0.165 0.180 i
di 254 0.100
d2 0.56 0.022
E | 737 8.38 | 0.290 0.330
e 1.27 0.050
3 5.08 0.200
F 0.38 0.015
G 0.101 0.004
M 1.27 0.050
M1 1.14 0.045 PLCC20
B M
M
-
o _
= ® uf |=
ﬂ —
[}
% w| B -
-]
“ -
9 ¥ 11 12 B R
N O —
d2
A df
|
. . D
[ 2] G (Seating Plane Coplanarity P027A
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r SGS-THOMSON
Y/ MICROELECTRONICS

al 0.1 0.25 | 0.004 0.010
a2 1.65 0.065
a3 | 0.65 0.85 | 0.026 0.033
b 0.35 0.48 | 0.014 0.019
b1 0.19 0.25 | 0.007 0.010
Cc 0.25 05 |0.010 0.020
c1 45° (typ.)
D 48 5.0 |0.189 0.197
5.8 6.2 |0.228 0.244
e 1.27 0.050
e3 3.81 0.150
F 3.8 4.0 0.15 0.157
L 0.4 1.27 [ 0.016 0.050
M 0.6 0.024
S 8° (max.)

E
|

P013M
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[T Tl | | 4377 SGSTHOMSON
ks | TP, |wax Y/ iCRoELECTRONICS
A 175 0.069
al | 04 0.2 |0.004 0008
a2 1.6 0.063 OUTLINE AND
b | 035 0.46 | 0.014 0.018 MECHANICAL DATA
bt | 0.19 0.25 | 0.007 0.010
c 05 0.020
ci 45° (typ.)
D | 855 8.75 | 0.336 0.344
58 62 |0.228 0.244
e 127 0.050
e3 7.62 0.300
F | 38 40 | 015 0.157
G | 46 53 |0.181 0.208
L | o5 1.27 | 0.020 0.050
M 0.68 0.027
s 8° (max.) SO14
L G |
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IO nnoinnam
[u 8
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DIM. mm inch r -
son. | ver. | wax | uam | TP |wax Y/ gﬂ%%@é&%ﬂ%&&?@%
A 1.75 0.069
ail 0.1 0.2 | 0.004 0.008 \
a2 16 0.063 OUTLINE AND
b 0.35 0.46 0.014' 0.018 MECHANICAL DATA ’
b1 0.19 0.25 | 0.007 0.010
C 0.5 0.020
e 45° (typ.)
D 9.8 10 | 0.386 0.394
5.8 6.2 | 0.228 0.244
e 1.27 0.050
e3 8.89 0.350
F 3.8 4.0 |0.150 0.157
G 4.6 5.3 |0.181 0.209
L 0.5 1.27 | 0.020 0.050
M 0.62 0.024
s 8° (max.) SO16
L G
o ] —‘
) S < fj\l
o
L—I--I'— * L s = ‘ =
ed E |
l D M
‘I‘l onoaonnanoim
] 9
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1 8
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DIM. mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
A 2.65 0.104
at 0.1 0.2 | 0.004 0.008
a2 2.45 0.096
b 0.35 0.49 | 0.014 0019
b1 0.23 032 | 0.009 0.013
Cc 0.5 0.020
c 45° (typ.)
D 12.6 13.0 | 0.496 0.510
E 10 10.65 | 0.394 0.419
e 1.27 0.050
e3 11.43 0.450
F 7.4 7.6 | 0.291 0.300
L 0.5 127 | 0020 0 050
M 0.75 0.030
S 8° (max.)

El- SGS-THOMSON

MICROELECTRONICS
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DIM. mfn inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
A 2.65 0.104
al 0.1 0.2 | 0.004 0.008
a2 2.45 0.096
b 0.35 0.49 | 0.014 0.019
b1 0.23 0.32 | 0.009 0.013
C 0.5 0.020
cl 45° (typ.)
D 15.2 15.6 | 0.598 0.614
E 10 10.65 | 0.394 0.419
e 1.27 0.050
e3 13.97 0.550
F 7.4 7.6 |0.291 0.300
L 0.5 1.27 | 0.020 0.050
M 0.75 0.030
S 8° (max.)

EI' SGS-THOMSON

MICROELECTRONICS

OUTLINE AND
MECHANICAL DATA
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SALES OFFICES

EUROPE

DENMARK

2730 HERLEV

Herlev Torv, 4

Tel (45-42) 94.85 33
Telex 35411

Telefax (45-42) 948694

FINLAND

LOHJA SF-08150
Karjalankatu, 2

Tel (358-12) 155 11
Telefax (358-12) 155 66

FRANCE

94253 GENTILLY Cedex
7 - avenue Gallien - BP 93
Tel (33-1)47407575
Telex 632570 STMHQ
Telefax (33-1) 47 4079 10

67000 STRASBOURG
20, Place des Halles

Tel (33) 88 75 50 66
Telex 870001F

Telefax (33) 88 2229 32

GERMANY

6000 FRANKFURT
Gutleutstrasse 322

Tel (49-69) 237492-3
Telex 176997 689
Telefax (49-69) 231957
Teletex. 6997689=STVBP

8011 GRASBRUNN
Bretonischer Ring 4
Neukeferloh Technopark
Tel (49-89) 46006-0
Telex 528211

Telefax (49-89) 4605454
Teletex 897107=STDISTR

3000 HANNOVER 51
Rotenburger Strasse 28A
Tel (49-511) 615960
Telex 175118418

Teletex 5118418 CSFBEH
Telefax (49-511) 6151243

5202 HENNEF

Reuther Strasse 1A-C

Tel (49-2242) 6088
(49-2242) 4019/4010

Telefax (49-2242) 84181

8500 NURNBERG 20
Erlenstegenstrasse, 72
Tel (49-911) 59893-0
Telex 626243

Telefax (49-911) 5980701

7000 STUTTGART 31
Mittlerer Pfad 2-4

Tel (49-711) 13968-0
Telex 721718

Telefax (49-711) 8661427

ITALY

20090 ASSAGO (MI)

Vle Milanofiori - Strada 4 - Palazzo A/4/A
Tel (39-2) 89213 1 (10 Iinee)

Telex 330131 - 330141 SGSAGR
Telefax (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)
ViaR Fucini, 12

Tel (39-51) 591914

Telex 512442

Telefax (39-51) 591305

00161 ROMA

Via A Torlonia, 15

Tel (39-6) 8443341
Telex 620653 SGSATE |
Telefax (39-6) 8444474

NETHERLANDS

5652 AR EINDHOVEN
Meerenakkerweg 1

Tel (31-40) 550015
Telex 51186

Telefax (31-40) 528835

SPAIN

08021 BARCEL?NA "
Calle Platon, 6 4" Floor, 5" Door
Tel (34-3) 4143300-4143361
Telefax (34-3) 2021461

28027 MADRID
Calle Albacete, 5

Telefax (34-1) 4031134

SWEDEN

S-16421 KISTA
Borgarfiordsgatan, 13 - Box 1094
Tel (46-8) 7939220

Telex 12078 THSWS

Telefax (46-8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX (GENEVA)
Chemin Francois-Lehmann, 18/A

Tel (41-22) 7986462

Telex 415493 STM CH

Telefax (41-22) 7984869

UNITED KINGDOM and EIRE

MARLOW, BUCKS
Planar House, Parkway
Globe Park

Tel (44-628) 890800
Telex 847458

Telefax (44-628) 890391




SALES OFFICES

AMERICAS

BRAZIL

05413 SAO PAULO

R Henngue Schaumann 286-CJ33
Tel (55-11) 883-5455

Telex (391)11-37988 "UMBR BR"
Telefax (55-11) 282-2367

US.A.

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS
1000 East Bell Road

Phoenix, AZ 85022

(1-602) 867-6100

SALES COVERAGE BY STATE

ALABAMA
Huntsville - (205) 533-5995

ARIZONA
Phoenix - (602) 867-6217

CALIFORNIA
Santa Ana - (714) 957-6018
San Jose - (408) 452-8585

COLORA|

_ Boulder (303) 449-9000

K3

ILLINOIS
Schaumburg - (708) 517-1890

INDIANA
Kokomo - (317) 459-4700

MASSACHUSETTS
Lincoln - (617) 259-0300

MICHIGAN
Livonia - (313) 462-4030

" NEW JERSEY

Voorhees - (609) 772-6222

NEW YORK

Poughkeepsie - (914) 454-8813
NORTH CAROLINA

Raleigh - (919) 787-6555

TEXAS
Carroliton - (214) 466-8844

FOR RF AND MICROWAVE
POVYrER TRANSISTORS CON-

TAC
THE FOLLOWING REGIONAL
OFFICE INTHE U S.A.

PENNSYLVANIA
Montgomeryville - (215) 361-6400

ASIA / PACIFIC

AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff centre
203-233, New South Head Road
Tel (61-2) 327 39 22

Telex 071126911 TCAUS
Telefax (61-2) 327 61 76

HONG KONG

WANCHAI

22nd Floor - Hopewell centre
183 Queen's Road East

Tel (852-5) 8615788

Telex 60955 ESGIES HX
Telefax (852-5) 8656589

INDIA

NEW DELHI 110001
LiasonOffice

62, Upper Ground Floor
World Trade Centre
Barakhamba Lane

Tel (91-11) 3715191
Telex 031-66816 STMI IN
Telefax (91-11) 3715192

MALAYSIA

PULAU PINANG 10400

4th Floor - Sutte 4-03

Bangunan FOP-123D Jalan Anson
Tel (04) 379735

Telefax (04) 379816

KOREA

SEOUL 121

8th floor Shinwon Building
823-14, Yuksam-Dong
Kang-Nam-Gu

Tel (82-2) 553-0399
Telex SGSKOR K29998
Telefax (82-2) 552-1051

SINGAPORE

SINGAPORE 2056

28 Ang Mo Kio - Industnial Park 2
Tel (65) 4821411

Telex RS 55201 ESGIES

Telefax (65) 4820240

TAIWAN

TAIPEI

12th Floor

325 Section 1, Tun Hua South Road
Tel (886-2) 755-4111

Telex 10310 ESGIE TW

Telefax (886-2) 755-4008

JAPAN

TOKYO 108

Nisseki - Takanawa Bld 4F
2-18-10 Takanawa
Minato-Ku

Tel (81-3) 3280-4121
Telefax (81-3) 3280-4131




Information furmished 1s believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no responsibility for the
consequences of use of such information nor for any infingement of patents or other rights of third parties which may result from its use. No
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