




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































HCC/HCF401 08 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo * Supply Voltage: HCC Types -0.5 to +20 I v 
HCFTypes -0.5 to +18 I v 

v, Input Voltage -0.5 to Voo + 0.5 v 
h 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: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 

Tstg Storage Temperature -65 to +150 oc 

Stresses above those hsted under "Absolute Max1mum Ratings" may cause permanent damage to the dev1ce Th1s 1s a stress rat1ng only and functiOnal 
operation of the device at these or any other conditions above those indicated in the operabonal secbons of th1s spec1ficat1on IS not 1mphed Exposure 
to absolute max1mum rabng cond1bons for external penods may affect dev1ce reliab1lrty 
• All voltage values are referred to Vss p1n voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage: HCC Types 
HCF Types 

V1 Input Voltage 

Top Operating Temperature: HCCTypes 
HCFTypes 

TRUTH TABLE 

CLOCK 
Write Write Write Read Read Read 

Enable 1 2 1A OA 18 

s 1 S1 S2 S1 S2 S1 

s 1 S1 S2 S1 S2 S1 

X X X X X X X 

s 1 0 0 0 1 1 

s 0 0 0 0 1 1 

X X X X 1 0 0 

L_ X X X X X X 

1 = HIGH LEVEL, 0 = LOW LEVEL, X= DON'T CARE, Z = HIGH IMPEDANCE 
S1 and S2 refer to input strates of either 1 or 0 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to +125 oc 

-40 to +85 oc 

Read En- En-
Dn OnA One 08 able A able 8 

S2 1 1 1 1 1 

S2 1 0 0 0 0 

X 0 X z z z 

0 1 1 
DntO Word Word 

word 0 1 Out 2 Out 

Word Word Word 
0 1 1 0 not 1 Out 2 Out 

altered 

1 1 X X Word Word 
2 Out 1 Out 

X 1 1 X NC NC 
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HCC/HCF401 06 

SCHEMATIC DIAGRAM 

4/9 
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PIN 24zYoo 

PINIZ.Vss 

ROB 

~'oo 

-----c2vss 
*All INPUTS PROTECTED 

BY COSH-lOS INPUT 
PROTECTION NET WORK 

~ ------------------------- ------------- ---------------------------- ----~ 

~~r 1 

:=t-o~~f l 
!w q : 
• ae Vss: 

1 
: DfTAh..OF D£TAIUY 
r MEMORY CEll ).STATE OUTPUTS 

~----------- --- --=-- --------- ------- ------_!-- ------------ -- ---- ---- -- _i 



HCC/HCF401 08 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter V1 Vo llol Voo TLow * 25 °C THIGH* 

(V) (V) (f!A) (V) Min. Max. Min. Typ. Max. Min. 

IL Quiescent 0/5 5 5 0.04 5 
Current HCC 0/10 10 10 0.04 10 

Types 0/15 15 20 0.04 20 

0/20 20 100 0.08 100 

HCF 
0/5 5 20 0.04 20 

Types 0/10 10 40 0.04 40 

0/15 15 80 0.04 80 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5/0 < 1 5 0.05 0.05 
Voltage 10/0 < 1 10 0.05 0.05 

15/0 < 1 15 0.05 0.05 

V1H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13.5 < 1 15 11 11 11 

VIL Input Low 4.5/0.5 < 1 5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 

13.5/1.5 < 1 15 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 ·2.6 -0.9 

0/15 13.5 15 -4.2 ·3.4 -6.8 -2.4 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 ·0.52 ·0.44 ·1 ·0.36 
Types 0/10 9.5 10 -1.3 -11 -2.6 -0.9 

0/15 13.5 15 ·3.6 -3.0 ·6.8 ·2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 

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 6.8 2.4 

hH, IlL Input HCC 
0/18 18 ±0.1 ±10·5 ±0.1 

Leakage Types 
Any Input 

Current HCF 
Types 

0/15 15 ±0.3 ±10'5 ±0.3 

loH, loL 3-Sate HCC 
0/18 0/18 18 ±0.4 ±10·4 ±0.4 

** Output Types 
Leakage HCF 
Current Types 0/15 0/15 15 ±1.0 ±to·• ±1.0 

C1 Input Capacitance Any Input 5 7.5 
* Tww ~-55 °C for HCC device: -40 °C for HCF dev1ce. 
* THIGH = + 125 °C for HCC devtce: +85 °C for HCF devtce 

The No1se Marg1n for both "1" and "0" level1s: 1V m1n. With Voo ~ 5 V, 2 V mm. Wllh Voo ~ 10 V, 2.5 V m1n. w1th Voo ~ 15 V 
•• Forced output d1sable 

Max. 

150 

300 

600 

3000 

150 

300 

600 

0.05 

0.05 

0.05 

1.5 

3 

4 

±1 

±1 

±12 

±7.5 

Unit 

J.LA 

v 

v 

v 

v 

mA 

mA 

flA 

J.LA 

oF 
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HCC/HCF401 08 

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

Symbol Parameter 

IPLH Propagation Delay Time 
IPHL Clock or Wnte Enable to a 

Propagation Delay T1me 
Read or Wnte Address to a 

tPZH 3·State D1sable Delay T1me 
IPHZ 

IPZL 3-State Display Delay T1me 
IPLZ 

hLH Output Trans111on Time 
hHL 

!setup SetupT1me 
Data to Clock ls(D) 

Setup Time 
Wnte Enable to Clock ls(WE) 

SetupT1me 
Write Address to Clock ls(WAl 

lr, Is Clock R1se and Fall T1me 

thold Hold Time 
Data to Clock ls(D) 

Hold T1me 
Wnte Enable to Clock ls(WE) 

Hold T1me 
Wnte Address to Clock ls(WA) 

tw Clock Pulse Width 
Clock or Wnte Enable !w(CL) 

Clock Pulse Width 
Wnte Address tw(WA) 

lcL Max1mum Clock Input Frequency 

6/9 
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Test Conditions 

ru SGS·ntOMSON 
~~ ~HII::II©Ill!.l<i:'ii'lil©lllHIC$ 

Voo (V) 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 

10 

15 

Value 
Unit 

Min. Typ. Max. 

360 720 

140 280 

100 200 ns 

300 600 

120 240 

85 170 

100 200 

50 100 ns 

40 80 

130 260 

60 120 ns 

50 100 

100 200 

50 100 ns 

40 80 

0 -95 

0 -35 

0 -20 

250 125 ns 
100 50 

70 35 

250 125 

100 50 

70 35 

15 

5 I!S 

5 

220 110 

100 50 

80 40 

270 135 ns 
130 65 

80 40 

330 165 

140 70 

90 45 

350 175 

130 65 

90 45 ns 

300 150 

150 75 

90 45 

1.5 3 

3.5 7 MHz 

4.5 9 



Output Low (sink) Current Characteristics 

G ll 9 

1-
Tamb=2S•c VGS :15V 
--Typ. ~ r= r- ----N,n. 

24 1- 1- ,---

20 

1-
16 

I1C!' 
12 

r-
1/ ..,k v65:15Y 

r/ 
-r-- --IIIli 

"' SV 

ll ~~ t • -- sv 

10 12 

Typical Propagation Delay Time vs Load Capa­
citance (CL or WE to Q) 

1PLH 
IPHL 
(ns) 

400 

JSO 

300 

zso 

zoo 

ISO 

tOO 

so 

G-4420 

amb..,-2~-

Volh5V 

rT 

\OV 

15V 

10 20 30 40 50 60 70 60 Cllpfl 

Typical Dynamic Power Dissipation vs Input Fre­
quency 

F\ot 
(,uW) 

tO' 

tO' 

tO' 

:F 
·r-:-

: 

. 
:F-
'r-:-. . 
,,I' 

G-44ll 

~ 
Tamb"'zs•c 

:CL:SOpF 
cL =15pF--

I 
' /-

!h 
' 1,,1 'I / ~Q~·'' r I 

.,~,== --
.! ~ , ~~~ 

II! 
! 1.!1 

l ~ 6 8 2 4 6 8 

10 102 103 t 1 {KHz) 

HCC/HCF401 08 

Output High (source) Current Characteristics 

- 1oH 

(mA ) 

20 

10 

I 
Tamb=zs·c 

1---Typ. 
!----Min. 

v 
/ 

v 

II ~-

1/ v 
1/) .. , -sv 

""' -sv -

G-JlOO 

!.-" 
-..;;:,, 

1- ·lOY 

,_ - VGs=-'tSY 

- ,_ -10V 

I 

10 -vos (v> 

Typical Transition Time vs Load Capacitance 

80 

60 

40 

20 

10 zo JO 40 so 60 10 ao cl (pF) 
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HCC/HCF40108 

TIMING DIAGRAM 

tl 

.. 

a. 

TEST CIRCUITS 

Output Enable Delay Times and Waveforms 
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Q 

tn 

ANY 

UTPUT 

ISOpF 

PGI _n___sL_IUL tl 

PG2 ENABLE 



Power Dissipation and Waveforms 

Voo 

~~~--'~--~~~----~ 

PULSE GEN 3 

: " 
CL 

L 

Quiescent Device Current. 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND Vss• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

5-199211 

voo 

Vss 

HCC/HCF401 08 

(tl} 

PG2 

PGJ 

REPETITIVE WAVEFORMS 

Noise Immunity. 

NOTE 

vss s-2o7'" 

S-199412 
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HCC/HCF401 098 

QUAD LOW-TO-HIGH VOLTAGE LEVEL SHIFTER 

• INDEPENDENCE OF POWER SUPPLY SE­
QUENCE CONSIDERATIONS- Vee CAN EX­
CEED Voo, INPUT SIGNALS CAN EXCEED 
BOTH Vee AND Voo 

• UP AND DOWN LEVEL-SHIFTING CAPA­
BILITY 

• THREE-STATE OUTPUTS WITH SEPARATE 
ENABLE CONTROLS 

• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND 25"C 

FOR HCC DEVICE 
• 1 00% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N". 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC401098 (extended temperature range) 
and HCF401098 (intermediate temperature range) 
are monolithic integrated circuits, available in 16-
lead dual in-line plastic or ceramic package and 
plastic micropackage. The HCC/HCF401098 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 logical1 =Vee and logical 0 
= Vss to a higher-voltage output signal (E, F, G, H) 
with logical 1 = Voo and logical 0 = Vss. The 
HCC/HCF401 098, unlike other low-to-high level­
shifting circuits, does not require the presence of the 
high-voltage supply (Voo) before the application of 
either the low-voltage supply (Vee) or the input sig­
nals. There are no restrictions on the sequence of 
application of Voo, Vee, 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; Vee may exceed Voo, 
and input signals may exceed Vee, and Voo. When 
operated in the mode Vee Voo, the 
HCC/HCF401098, will operate as a high-to-low 
level-shifter. The HCC/HCF 401098 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. 

--EY F 
(Piasttc Package) (Ceramic Frit Seal Package) 

C1 C1 
(Micro package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC401 09BF HCF401 09BM1 
HCF401 09BEY HCF401 09BC1 

PIN CONNECTIONS 

Vee 16 Voo 

ENABLE A 2 15 ENABLE 0 

A 14 0 

E 13 H 

F 12 Ne 

8 11 G 

ENABLES 7 10 e 

Vss 9 p ENABLE e 

S.-2903 
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HCC/HCF401 098 

FUNCTIONAL DIAGRAM 

1 of 4 units 

E 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
It DC Input Current (any one 1nput) ±10 mA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
forT op =Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 
Stresses above those hsted under "Absolute Maxtmum Ratings" may cause permanent damage to the devtce Thts ts a stress rattng only 
and functional operation of the device at these or any other conditions above those indicated in the operattonal sections of this spectfication 
is not implied. Exposure to absolute maximum rating conditions for external periods may affect device reliability. 
• All vollage are wtth respect to Vss (GND) 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Top Operating Temperature : HCC Types 
HCF Types 

LOGIC DIAGRAM 

2/7 

vee 

TI *ALL INPUTS PROTECTED BY 
COSIMOS PROTECTION NETWORK 

Vss 

750 

~t.t3) 
9 
Vss 
Vcc=t 
v00=16 

vss=B 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 

TRUTH TABLE 

Inputs Outputs 

Mode Enable 
A,B,C,D A, B,C,D E,F,G,H 

Low to High 0 1 0 
Level Shift 1 1 1 

X 0 z 
LOGIC 0 = LOW (Vss) X = Don"t Care. 

Z = High Impedance. 

LOGIC 1 = Vee at INPUTS and Voo at OUTPUTS. 



HCC/HCF401 098 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter v, Vo llol Vee Voo TLow* 25°C THigh* 
(V) (V) (jlA) 

IL Quiescent 0/5 
Current 0/10 HCC 

Types 0/15 

0/20 

0/5 
HCF 

0/10 
Types 

0/15 

VoH Output High 0/5 < 1 
Voltage 0/10 < 1 

0/15 < 1 

VoL Output Low 510 < 1 
Voltage 10/0 < 1 

15/0 < 1 

VtH Input High Voltage 119 < 1 

1.5113.5 < 1 

VtL Input Low Voltage 1/9 < 1 

1.5/13.5 < 1 

loH Output 0/5 2.5 
Drive HCC 

0/5 4.6 
Current Types 

0/10 9.5 

0/15 13.5 

0/5 2.5 
HCF 

0/5 4.6 
Types 

0/10 9.5 

0/15 13.5 

loL Output 0/5 0.4 
Sink HCC 

0/10 0.5 
Current Types 

0/15 1.5 

0/5 0.4 
HCF 

0/10 0.5 
Types 

0/15 1.5 

ltH, ltL Input HCC 
0/18 

Leakage Types 
Current HCF 

Any Input 
0/15 

Types 

'Tt.ow =- 55"C for HCC devtce :- 40"C for HCF deviCe. 
'THIO> = + 125"C for HCC device:+ 85"C for HCF devtce. 

(V) (V) 

5 

10 

15 

20 

5 

10 

15 

5 

10 

15 

5 

10 

15 

5 10 

10 15 

5 10 

10 15 

5 

5 

10 

15 

5 

5 

10 

15 

5 

10 

15 

5 

10 

15 

18 

15 

Min Max. Min. Typ. Max. Min. 

1 0.02 1 

2 0.02 2 

4 0.02 4 

20 0.04 20 

4 0.02 4 

8 0.02 8 

16 0.02 16 

4.95 4.95 4.95 

9.95 9.95 9.95 

14.95 14.95 14.95 

0.05 0.05 

0.05 0.05 

0.05 0.05 

3.5 3.5 3.5 

7 7 7 

1.5 1.5 

3 3 

-2 -1.6 -3.2 -1.15 

-0.64 -0.51 -1 -0.36 

-1.6 -1.3 -2.6 -0.9 

-4.2 -3.4 -6.8 -2.4 

-1.53 -1.36 -3.2 -1.1 

-0.52 -0.44 -1 -0.36 

-1.3 -1.1 -2.6 -0.9 

-3.6 -3.0 -6.8 -2.4 

0.64 0.51 1 0.36 

).6 1.3 2.6 0.9 

4.2 3.4 6.8 2.4 

0.52 0.44 1 0.36 

1.3 1.1 2.6 0.9 

3.6 3.0 6.8 2.4 

± 0.1 ± 10"5 ± 0.1 

±0.3 ± 10"5 ± 0.3 

The Noise Margtnforboth "1" and "0" level is: 1V min. wKh Voo = 5V, 2V mtn. Wtth Voo = 10V, 2.5V mtn. w~h Voo = 15V. 
" Forced output dtsabled. 

Max. 

30 

60 

120 

600 

30 

60 

120 

0.05 

0.05 

0.05 

1.5 

3 

±1 

±1 

Unit 

j1A 

v 

v 

v 

v 

rnA 

rnA 

j1A 
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HCC/HCF401 098 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 

Symbol Parameter VI Vo llol Vee Voo TLow* 25°C THigh* 
(V) (V) (V) (V) (V) Min. Max. Min. Typ. Max. Min. Max. 

loH. 3-State HCC 
0/18 0/18 18 ±10-4 ±0.4 

loL 
.. Output Types ±0.4 

Leakage HCF 
Current Types 0/15 0/15 15 ± 1.0 ±10-4 ± 1.0 

cl Input Capac1tance Any Input 5 7.5 

* T Low = - 55"C tor HCC device . - 40"C for HCF dev1ce. 
• T """ = + 125"C for HCC dev1ce .. + 85"C for HCF devoce 

The No1se Marg1n lor both '"1'" and "O'"Ievel is: 1V m1n. With Voo = 5V, 2V m1n. With Voo = IOV, 2 5V m1n. wrth Voo = 15V. 
- Forced output disabled. 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, RL = 200k.Q, 

±12 

±7.5 

typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Symbol Parameter Shifting Mode 
Test Conditions Value 
Vee (V) Voo (V) Min. Typ. Max. 

tPHL, Propagation Delay Time 5 10 300 600 
tPLH (data input to output) L-H 5 15 220 440 

H1gh 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 

tPHZ 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 

tpzH H1gh Impedance to Output H1gh 5 10 320 640 

L-H 5 15 230 460 
10 15 180 360 
10 5 800 1500 

H-L 15 5 800 1500 
15 10 280 560 

tpLZ Output Low to H1gh 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 
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~ 
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Unit 

ns 

ns 

ns 
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HCC/HCF401 098 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Symbol Parameter Shifting Mode 
Test Conditions Value 

Unit 
Vee (V) Voo (V) Min. Typ. Max. 

tpzL High Impedance to Output Low 

hHL, Transition Time 
hLH 

Output Low (sink) Current Characteristics. 

··~ I 
I-

Tamb=2s•c YGS :15Y 

r--
--Typ. I- ;-
---Min. 

24 

20 

16 
I•~> 

12 ... v65.1sv 

- --l!dl , 
5 

LI!~F-" • -- 5Y 

10 12 Vos(V) 

Typical Transition Timevs. Load Capacitance. 

:~~~ f-~f}J~··tmfb J·~2·~·c[]}J~[f}]~[f{jj (ns) 

160 

140 H--H+++-+-H--H+++-+-/bol''t,-H 

120 H-+-1+++-+-t-J,r:!:00:-:"_,.J-M'+-t-++-l-l 

100 t-++-1+++-+-t-+,., "'! ...... '-+++-+-!-++-1-1 

80 

60 

40 
. ISV I ~tiT+ 

20 

10 20 30 40 50 60 70 80 CL (pF) 

L-H 

H-L 

L-H 

H-L 

5 10 100 200 
5 15 80 160 
10 15 40 80 
10 5 120 240 ns 

15 5 120 240 
15 10 40 80 
5 10 50 100 
5 15 40 80 
10 15 40 80 
10 5 100 200 

ns 

15 5 100 200 
15 10 50 100 

Output High (source) Current Characteristics. 

-•oH 
(mA l 

20 

10 

~-

Tamb=2s•c 

--Typ. 
-Min. 

"" 

... 
SY 

1-sv 
I 

"'"" 

-;;;';=~1!1i 

-tOY 

- 'l&r'IS'I 

-10V 

10 -Yos<Yl 

Typical High-to-low Propagation Delay Time vs. 
Load Capacitance. 

G-3U4 

l 

vcc=5V voo=,ov 
300 

Vcc=5V Yoo=15Y 

200 y ;.,, voo•1SY 

100 
T "'2s•c 

20 40 60 80 CL (pFl 

5/7 

753 



HCC/HCF401 098 

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

lPI.H 

(ns) 

160 

140 

120 

100 

80 

60 

40 

20 

0 

m = 5 

•···~• vno=IO'I 

'lcc~rt~'5 -, 
vI •lOY v ·1~ 

10 20 30 40 50 60 70 80 CL (pf) 

High-level Supply Voltage vs. Low-level Supply 
Voltage. 

Voo 
(VI 

25 

20 

15 

10 

! I 
!Tamb=2S•t 

! I I 
! 

! I I I 

:I : 
I I , 1RECINNENOED -m_ OPERATING 1 

I I ~N'?"RY 
I 

I 
' I 

i I 
I I J 

10 15 

TEST CIRCUITS 

-UO 

I I I 
I 

I i 
i I I I 

I : 

I ++ 
I i 

I ! 

i I 
I I 
I I 

20 25 •ec(VI 

Typical Input Switching vs. High-level Supply Volt­
age. 

Vo(SW 

(VI 

12 

10 

I =I~ r Tamb=2S•t 

~Vee v,N 
Vss H 

~Voo Your 
Vss ENABLE •Vee 

I ~ =15Y 

Ycc=1ov 

r .... Vcc•5V 
1 _j__ *YSWITtH•INPUT VOLTAGE AT 

WHICH OUTPUT LEVEL IS 50"1. OFV00-Vssi~TI 

2.5 75 10 12.s 15 17.5 v00<vl 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

Output Enable Delay Times Test Circuit and Waveforms. 
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lifi SGS·THOMSON 
~~ llliiDC:Imi!.~IIWDCil 

CHAR. TEST VO~;~E 

tpHz 

tp~oz 

tpzL 

tpzH 55 



TEST CIRCUITS (continued) 

Quiescent Device Current. 

•cc 

0 

•ss 

INPUTS 

Input Leakage Current. 

vee 

~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

•ss 

Vee voo 

HCC/HCF401 098 

Input Voltage. 

•ss 

Dynamic Power Dissipation. 

5-2987 
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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 
LEOS AND OTHER DISPLAYS DIRECTLY 

• ALLOWS CASCADING WITHOUT ANY EX­
TERNAL CIRCUITRY 

• MAXIMUM INPUT CURRENT OF 1 J..lA AT 18 V 
(full package-temperature range) 

• QUIESCENT CURRENT AT 20 V FOR HCC 
DEVICE 

• 5 V, 10 V AND 15 V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100 nA AT 18 V AND 

25 'C FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No. 13 A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 

The HCC 401108 (extended temperature range) 
and HCF 401108 (intermediate temperature range) 
are monolithic integrated circuits, available in 16-
lead dual in-line plastic or ceramic package. The 
HCC/HCF 401108 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 rnA 
to drive LEOs and other displays such as low-volt­
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 
4011 OB for easy cascading of several counters. 

September 1988 

EY F 
(Plastic Package) (Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC4011 OBF HCF4011 OBEY 

HCF4011 OBC1 

PIN CONNECTIONS 

Q I 16 Voo 

7- SEGMENT g 
OUTPUTS 

2 15 b 

f 3 14 . 
7-SEGMENT 

OUTPUTS 
TOGGLE ENABLE 4 13 d 

RESET 12 . 
LATCH ENABLE 6 11 BORROW 

CLOCK DOWN 10 CARRY 

Vss CLOCK UP 

S-l408 
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HCC/HCF4011 08 

FUNCTIONAL DIAGRAM 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter 

Voo * Supply Voltage: HCC Types 
HCFTypes 

v, Input Voltage 

II DC Input Current (any one input) 

Ptol Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top= Full Package Temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tslg Storage Temperature 

CARRV 

BORROW 

SEVEN­
SEGMENT 
OUTPUTS 

Value 

-0.5 to +20 
-0.5 to +18 

-0.5 to Voo + 0.5 

+ 10 

200 

100 

-55 to +125 
-40 to +85 

-65 to +150 

Unit 

v 
v 
v 

mA 

mW 

mW 
oc 
oc 

oc 

Stresses above those hsted under" Absolute Max1mum Rat1ngs" may cause permanent damage to the dev1ce. Th1s IS a stress ra~ng only and fun~onal 
opera~on of the device at these or any other conditions above those Indicated 1n the operational sections of th1s speC1fica~on IS not 1mphed. Exposure 
to absolute maximum ra~ng conditions for external penods may affect dev1ce reliability 
*All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: HCC Types 3 to 18 v 
HCFTypes 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 
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LOGIC DIAGRAMS 

"~[>------· 
• &----1>--l>-1>--- w 

" o-[>-{>-d>----'•· 
L __ , 

S-3[;.09 

HCC/HCF4011 0 

3/7 
~~~00~~~:~ -----------------
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HCC/HCF4011 08 

LOGIC DIAGRAM (continued) 

.. 

. , 
.. 

TRUTH TABLE 

' ..-

.. 
' 

' .. 
~. 

~~ ...... 
··:::::k--~ 
~E~ "V ""' CARR' 

DISPLAY SEGMENTS 

d S-16!i4 

0 
S-1662n 

Ouptut Low (sink) Current Characterisitcs . 

~ 

Tarnb"'2s-C 
VG~~ --Typ. .. ---Min . [....-

16 

12 
IJ .. 1-· v65:15V 

- r--, 
5 

"' II! - SV 

10 12 Vos(V) 

CLOCK UP* 
CLOCK LATCH EN- TOGGLE EN-

RESET COUNTER DISPLAY 
DOWN* ABLE ABLE 

___/ 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 

X X X X 1 Goes to 00000 
Follows Counter 

(Display = ()_L_ 

X X X 1 0 Inhibited Remains Fixed 

___/ X 1 0 0 Increments by 1 Remains Fixed 

X ___/ 1 0 0 Decrement by 1 Remains Fixed j 

x = Donl care 1 = H1gh State 2 = Low State 
• Typically 100 ns between clock-up and clock-down positive transitions are required to ensure proper counllng 
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HCC/HCF4011 0 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter VI Vo llol Voo TLOw* 25 °C THIGH* Unit 

(V) (V) (J.IA) (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 15 0.04 20 600 

0/20 20 20 0.48 100 3000 
JJA 

HCF 
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 

VoH Output High 0/5 5 4.95 
Voltage 0/10 10 9.55 v 

0115 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 0.05 v 

15/0 15 0.05 0 0.05 0.05 

V1H 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 11 11 11 

V1L 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 4.13 
(for HCC/HCF) 

25 5 3.64 

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 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 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 6.8 2.4 

hH, hL Input HCC 
0/18 18 ±0.1 ±10'5 ±0.1 ±1 

Leakage T_ypes 
Any Input JJA Current HCF 

Types 
0/15 15 ±0.3 ±10·5 ±0.3 ±1 

cl Input Capacitance Any Input 5 7.5 pF 

• TLow =-55 °C for HCC dev1ce: -40 °C for HCF deV!ce. 
• T """ = + 125 °C for HCC device: +85 °C for HCF dev1ce. 
The Noise Margin for both "1" and "0" level is: IV min. with Voo = 5 V, 2 V min. with Voo = 10 V, 2.5 V min. with Voo = 15 V 
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HCC/HCF4011 08 

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

Symbol Parameter 

CLOCK UP/CLOCK DOWN 

tw Pulse Width 

fcL Maximum Frequency 

twc Carry Pulse Width 

twa Borrow Pulse Width 

RESET 

tPLH Propagation Delay Time 
tPHL Reset to Clock 

Delay from Reset to First Allowable Clock 

tw Pulse Width 

TEST CIRCUITS 

Quiescent Device Current. 

Voo 

Vss 
S-199211 

6/7 
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Test Conditions Value Unit 
Voo(V) Min. Typ. Max. 

5 85 
10 35 ns 

15 15 
5 2.5 
10 5 MHz 

15 8 
5 225 
10 100 
15 70 ns 

5 260 
10 110 
15 80 

5 750 
10 285 
15 200 
5 300 ns 
10 125 
15 75 
5 150 
10 60 
15 40 

Noise Immunity. 

Vss 5·2079/1 



TEST CIRCUITS 

Input Leakage Current. 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VSS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

VDD 

vss 

HCC/HCF40110 

S-199412 

717 
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• STANDARDIZED SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18 VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N°. 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

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 OAT A 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. 

June 1989 

HCC/HCF40174B 

HEX "D"- TYPE FLIP-FLOP 

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

-- • M1 C1 
(Micro Package) (Plastic Chip Carrier) 

ORDER CODES: 
HCC40174BF HCF40174BM1 
HCF40174BEY HCF40174BC1 

PIN CONNECTIONS 

CLEAR 1 ,, Voo 

Q1 15 ~ Q6 

01 14 06 

OZ 4 13 05 

02 5 1Z ~ 05 

03 11 ~ 04 

Q3 10 04 

Yss 9 CLOCK 

~-2936 
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HCC/HCF40174B 

FUNCTIONAL DIAGRAM 

03 6 

04 11 

05 t3 

06 14 

CLOCK --"---if-~ 

CLEAR --'1'------+-----' 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo . Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

I, DC Input Current (any one mput) 

Ptot Total Power Dissipation (per package) 
Diss1pat1on per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

Value Unit 

-05to+20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55 to+ 125 oc 
-40 to+ 85 oc 

- 65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Rat~ngs" may cause permanent damage to the dev1ce Th1s IS a stress 
rat1ng only and functional operation of the dev1ce at these or any other cond1t1ons above those 1nd1cated 1n the operational sec­
tions of th1s spec1f1cat1on 1s not Implied. Exposure to absolute max1mum rat1ng conditions for external penods may affect dev1ce 
reliability. 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

v, 
Top 

2/7 

766 

Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

J...:fi SGS·1110MSON 
~I ~DC:UIIIlli<I!.I<1C'ii'I!II@OODI:il 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-4010+85 oc 



LOGIC DIAGRAM (1 of 6 Flip-Flops) 

CL 
CL~CK * CL g 

TRUTH TABLE 

Inputs 

Clock 

r 
_) 

\__ 

X 

1 = H1gh Level 
0 = Low Level 

Data Clear 

0 1 

1 1 

X 1 

X 0 

X = Don't Care 
NC = No Change 

Output 

a 
0 

1 

NC 

0 

*ALL INPUTS(TERMS1,3,4 
6,9,11,13.14) PROTECTED BY 
COS/MOS PROTECTION 
NETWORK 

HCC/HCF40174B 

Vss 
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HCC/HCF40174B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter Vt Vo llol Voo Tlow 

. 25°C TH,gh 
. Unit 

(V) (V) (!LA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 015 5 1 0.02 1 30 
Current 

HCC 0/10 10 2 0.02 2 60 

Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 !LA 
015 5 4 0.02 4 30 

HCF 
0/10 10 8 0.02 8 60 

Types 
0/15 15 16 0.02 16 120 

VoH Output High 015 < 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 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VtL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -42 -3.4 -6.8 -2.4 
rnA 

015 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 015 4.6 5 -0.52 -044 -1 -0 36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

IOL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

015 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 11 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

IIH. Ill Input HCC 
±10-5 

Leakage Types 0/18 18 ± 0.1 ± 0.1 ± 1 

Current Any Input !LA HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

cl Input Capacitance Any Input 5 7.5 pF 

• Tcow = - 55'C for HCC dev1ce . - 40'C for HCF device. 
• T H•gh = + 125'C for HCC device : + 85'C for HCF device. 

The Noise Marg1n for both "1" and "0" level is ·tV min with Voo = 5V, 2V min. w1th Voo = IOV, 2 5 V min. with Voo = 15V 
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HCC/HCF40174B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = SOpF, RL = 200kn, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Test Conditions Value 
Unit Symbol Parameter 

Voo (V) Min. Typ. Max. 

tPLH, Propagation Delay Time 5 150 300 
tpHL 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 

hHL, Transition Time 5 100 200 
hLH 10 50 100 ns 

15 40 80 

tsetup Data Setup Time 5 40 20 

10 20 10 ns 

15 10 0 

lhold 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 

t,, It Clock Input Rise or Fall Time 5 15 

10 15 J.lS 

15 15 

trem Clear Removal Time 5 0 -40 

10 0 -15 ns 

15 0 -10 

fcL Maximum Clock Input Frequency 5 3.5 7 

10 6 12 MHz 

15 8 16 
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HCC/HCF40174B 

WAVEFORMS 

Output Low (sink) Current Characteristics. 

" I 
1--+-

Tamb=25·c 

~ --Typ. 
1--+- ---Min. .. 

zo 

16 h01 
1Z .. !--· v65s1sv 

.. --~~~~~ , 
·~ II. .. ~ .. -- 5V 

10 12 YosfY) 

Typical Propagation Delay Time (clock to output) vs. 
Load Capacitance. 

1PLH 

(ns) Tamb=25 C 

160 

140 

120 

I()() 

80 

60 ... 
40 

20 

10 ZO 30 40 50 60 70 80 CL (pF) 
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Output High (source) Current Characteristics. 

-IOH 

(mA )I-t- Tambc2s•c 

1----Typ, I- !---Min. 

1/ 

20 

v 

j..' 
[/ 10 

,. 
"'• 1-sv 

1'1-

.... ... 
I 

1.; 
~--~-1!1V 

1-- -lOY 

.. YeJr15Y 

1-· -10¥ 

10 

Typical Transition Time vs. Load Capacitance. 

'++=CCIJ~~=~=~=~=~=ct'~-·=··am tnH ~ 
1THL 1-+-J--L'!Ta~m'l'b__:;=:.-2;-.S"TC-+-t--++-l-+-J.-l-+-J--'-1 
(ns) 1-++-f-++-i-!-+-i-1-+-l-!-+-l-+--H--t--1 
160 1-++-1-++-i-+-+-i-+-+-l-+--H-+--H--H 

140 f-++-11-++-1-+-t-1-+-+-t-+-+-t-+......r-+-t 

120 H-+-t-++-t-++-k00:!=-! • .-J--JA'+-H-+-H 

1oo H+-t-++-f-+-t-b!'.%9-11++-11++-t--+-1 

80 

60 

20 

40 

I H-i '--'--15 

10 20 30 40 50 60 70 80 CL (pF) 



Typical Dynamical Power Dissipation vs. Clock Fre­
quency. 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

VDD 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

vDo 

5-1992(1 

VDo 

S-199412 

HCC/HCF401748 

Input Voltage. 

Vss 

Dynamic Power Dissipation. 

.... 
NOfE•PUt..SE GEN.1~ liN 

PlA.SEG€N.2•~ 

5·2079/1 
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HCC/HCF40160B-40161 B 
HCC/HCF40162B-40163B 

$YNCHRONOUS PROGRAMMABLE 4-BIT COUNTERS 

40160B ·DECADE WITH ASYNCHRONOUS 
CLEAR 
40161B ·BINARY WITH ASYNCHRONOUS 
CLEAR 
40162B ·DECADE WITH SYNCHRONOUS 
CLEAR 
40163B- BINARY WITH SYNCHRONOUS 
CLEAR 

• INTERNAL LOOK-AHEAD FOR FAST COUNT-
ING 

• CARRY OUTPUT FOR CASCADING 
• SYNCHRONOUSLY PROGRAMMABLE 
• LOW-POWER TTL COMPATIBILITY 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT SPECIFIED AT 20V 

FOR HCC DEVICE 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25oC 

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 HCC40160B, 40161B, 40162B, 40163B (ex­
tended temperature range} and HCF40160B, 
401618, 401628, 401638 (intermediate tempera­
ture range} are monolithic integrated circuits, avai­
lable in 16-lead dual in line plastic or ceramic 
package and plastic micropackage. 
HCCIHCF401608, 40161 8, 401628 and 401638 
are 4-bit synchronous programmable counters. The 
CLEAR function of the HCCIHCF40162B and 
40163B is synchronous and a low on the at the clear 
CLEAR input sets all four outputs low on the next po­
sitive CLOCK edge. The CLEAR function of the 
HCCIHCF40160B 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 regardless 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 

CLEAR I 16 Voo 

CLOCK 2 15 CARRY OUT 

P, 14 a, 
Pz 13 Oz 
p3 [ 5 12 ~ 03 

P. [ . II~ CP 

PE [ 7 to~ TE 

Vss • ~ LoAD 

PC II..., 

1/10 
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HCC/HCF401608-40161 B-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 

Symbol Parameter 

Voo • Supply Voltage: HCCTypes 
HCF Types 

v, Input Voltage 

h DC Input Current (any one input} 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package Temperature Range 

Top Operating Temperature: HCC Types 
HCF Types 

Tstg Storage Temperature 

produ:es a positive output pulse with a duration ap­
proximately equal to the positive portion of the 01 
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. 

Value Unit 

·0.5 to +20 v 
-0.5 to +18 v 

-0.5 to Voo + 0.5 v 
±10 rnA 
200 mW 

100 mW 

-55 to +125 oc 
-40to +85 oc 
-65to +150 oc 

Stresses above those l1sted under ""Absolute Max1mum Ratings" may cause permanent damage to the d9VIC9. Th1s 1s a stress rating only and functional 
operation of the device at these or any other conditions above those 1nd1cated in the operabonal sections of this specification is not 1mplied. Exposure 
to absolute maximum rating conditions for eXIemal periods may affect device rel1abtlrty. 
• All vollage values are referred to Vss p1n voltage 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value 

Voo Supply Voltage: HCC Types 3 to 18 
HCF Types 3 to 15 

V1 Input Voltage 0 to Voo 

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

TRUTH TABLE 

Clock CLR LOAD PE TE Operation 

s 1 0 X X Preset 

J 1 1 0 X NC 

s 1 1 X 0 NC 

s 1 1 1 1 Count 

X 0 X X X Reset (HCC/HCF40160B, HCC/HCF40161 B) 

s 0 X X X Reset (HCC/HCF40162B, HCC/HCF401638) 

L_ 1 X X X NC (HCC/HCF40162B, HCC/HCF40163B) 
1 =HIGH LEVEL, 0 = LOW LEVEL, X= DON'T CARE, NC =NO CHANGE 
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LOGIC DIAGRAMS 

HCC/HC:F "'0112 B 
.ASYNCIIRONOUS CLEAR 

• LOAD 

£ Voo 

Vss 

IICC/HCF .40181 B 
ASYNCIIRONDUS C:l.EAR 

£ Voo 

Vss 

HCC/HCF401608-40161 8-401628-401638 

HCC40160B/HCC40162B 

PE n: r, 
7 • 10 • 3 • 

' INPUTS PROUCTED BY 
COS/IIOS PROJ£CIION 
ll<lWORK 14 Ot 

Pz 
4 • 

u a, 

HCC40161 B/HCC40163B 

rE n:: r, 
7 • 10 • 3 • 

o INPUTS PROHCTE& BY 
CDS/IIIOS PROI£CJION 
11£TWORI< 

r, 
4 • 

1:1. o, 

11 o .. 

r, 
5 • 

LC1Dil50 

LCIOI&O 
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HCC/HCF40160B-40161 B-40162-40163 

TIMING DIAGRAMS 

4/10 
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CLEAR {40160B) 

"C'LW ( 401 Ei2B) 

LOAD 

DATA. 

INPUTS 

CLOCK (401608) 

CLOCK (4016ZIJ) 

{ 
PE 

[NA8LrS 

TE l 01 

02 

OUTPUTS : 

HCC40160B/HCC40162B 

------"1J ASYNCHRONOUS 

~~S~YN~C~H~~Noo==s~-------------------------
~,-------------------------------------

CARRY our ----....,:-
0
-;-: 

7
--•: -

9 
...J

9 ., 

"CL'EA'R (401618) 

CLEAR (.t0163B) 

COAE 

DATA 

INPUTS 
l PI 

P2 

P3 

•• 
CLOCK (4016UI) 

CLOCK (401638) 

{ 
PE 

£NA8l£S 
TE 

02 
OUTPUTS l 01 

03 

04 

I ~----------~~.-----------~ 
COUNT INHIBII 

SC0~920 

HCC40161 B/HCC40163B 

------"1J ASYNCHRONOUS 

~r-,-~-0-H-RO_N_O~---------------------------

-----tu 
' 

CARR:Y OUT ____ ___, __ ..,.. ______ ..J 

0 :12 h.s U H5 0 

COUNT INHIIliT 

$COOUO 



HCC/HCF401608-40161 8-401628-401638 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter v, Vo llol Voo TLOw* 25 °C THIGH. Unit 

(V) (V) (f!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 
flA 

HCF 
0/5 5 20 0.04 20 150 

Types 0/10 10 40 0.04 40 300 

0/15 15 80 0.04 80 600 

VoH 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 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VrH Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VrL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 mA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 4.2 3.4 6.8 2.4 mA 

HCF 
0/5 0.4 5 0.53 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 6.8 2.4 

lrH, lrL Input HCC 0/18 18 ±0.1 ±10"5 ±0.1 ±1 
Leakage Types 

Any Input flA 
Current HCC 

Types 
0/15 15 ±0.3 ±1o·s ±0.3 ±1 

Cr Input Capacitance Any Input 5 7.5 pF 
• TLow =-55 'C for HCC devrce: -40 'C for HCF deVIce. 
• THIGH = + 125 'C for HCC devrce. +85 'C for HCF devrce. 
The Norse Margrn for both "1" and "O"Ievelrs. 1V mrn. with Voo = 5 V, 2 V mrn. Wllh Voo = 10 V, 2.5 V mrn. wrth Voo = 15 V 
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HCC/HCF40160B-40161 B-40162-40163 

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

Symbol Parameter Test Conditions Value Unit 
VDD IV\ Min. Tvo. Max. 

tPLH Propagatton Delay Time 5 200 400 
IPHL Clock to Q 10 80 160 ns 

15 60 120 

tPLH Propagation Delay Ttme 5 225 450 
tPHL Clock to Cour 10 95 190 ns 

15 70 140 

tPLH Propagation Delay Time 5 125 250 
tPHL TE to Cour 10 55 110 ns 

15 40 80 

!setup Setup Time 5 240 120 
Data to Clock 10 90 45 ns 

15 60 30 

!setup Setup Time 5 240 120 
Load to Clock 10 90 45 ns 

15 60 30 

!setup 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 

irHL Transition Time 5 100 200 
irLH 10 50 100 ns 

15 40 80 

tw Clock Input Pulse Width 5 170 85 
10 70 35 ns 

15 50 25 

fcL Maximum Clock Input Frequency 5 2 3 
10 5.5 8.5 MHz 

15 8 12 
tr It Clock Input Rtse or Fall Time * 200 

70 ns 

15 
IPHL Propagation Delay Ttme (401608, 40161 B) 5 250 500 

Clear to Q 10 110 220 ns 

15 80 160 
tsetup Setup Time (401628, 401638) 5 340 170 

Clear to Clock 10 140 70 ns 

15 100 50 

lhotd Hold Time (401628, 401638) 5 0 
Clear to Clock 10 0 ns 

15 0 

tram Clear Removal Time (401628, 401638) 5 200 100 
10 100 50 ns 

15 70 35 
tw Clear Input Pulse Width Low Level (401608, 5 170 85 

401618) 10 70 35 ns 

15 50 25 
* H more than one untt 1s caseated 1n the parallel clocked apphcatton, tr should be made less than or equal to the sum of the ftxed propagabon delay 
at 50 pF and the transition t1me of the carry output dnvtng stage for the esbmated capacttance 
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Output Low (sink) Current Characteristics 

GC32950 

(mA) 

f-+- T amb =25 oc ~ 
-Typ. V05 =ISV 

f-+- ••••••••••• Min. 
24 

20 

lOY 
VGs =ISV 

1--'~-'"' .. -·····-··-
1/ ...... 

16 

12 

8 r/ 
!J , - - ... -·· lOY 

v.: 5V 
t··r;..-"- ... -· 5Y . 

0 2 4 6 8 1 0 12 Y DS (V) 

Typical Propagation Delay Time vs Load Capa­
citance 

GC33170 

Tomb =25°C 

300 

V00 =5V;;;. ... ~ 

200 

100 
10V 

15V 

0 20 40 60 80 C, (pF) 

Typical Dynamic Power Dissipation vs Input Fre­
quency 

HCC/HCF401608-40161 8-401628-401638 

Output High (source) Current Characteristics 

GC.32960 

(mA) 
r- T amb =25 oc ..J.....+-t"" 
r- --Typ. f"" 

........... Min ...... YGs=-15V 

I/ 
I/ 

i,..-1- -lOY 
20 

~ 
1/ v ... ... ... 

10 

.. -.. Yes =-ISV 
I/ II' ~--

rt .. ....... -· -IOV ,, . . 
-5V 

'.-·L,.oo .. -5V 

IJ 
0 5 10 -V DS (V) 

Typical Transition Time vs Load Capacitance 

fTLH 

fTHL 

(ns) 

160 

120 

80 

40 

0 

Tomb =25°C 

V00 =SV 

./ v 
v lOY --:::::r:::-
F- 15V 

20 40 60 

GC3291!10 

v 
/ 

----
80 c, (pF) 
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HCC/HCF40160B-40161 8-40162-40163 

TYPICAL APPLICATIONS 

Detail of Flip-flops For 401608 And 40161 B (Asynchronous Clear) 

TN PN Lo Cl CLR 

p, 
Ci 

'------1-+---+ Oti 

I.CIOII70 

Detail of Flip-flops For 401628 And 401638 (Synchronous Clear) 

CLR Lo CL 
TN PN p, 

Ci 
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HCC/HCF401608-40161 8-401628-401638 

Cascading Counter Packages In The Parallel-Clocked Mode 

LO AD 

DO 

P1 P2 P3 P4 P1 P2 P3 P4 P1 P, P3 P4 

I ~ .- i ~ Vee ~ ~ + ~ Vee ~ + i ~ 
PE LD L PE LD L PE LD 

- TE co t-- TE co TE co 
CLK C'i:R CLK C'i:R CLK CLR 

}, }, l, t. },},l,t }, }, l, t. 
Cl OCK 

~ EAR 

LC108!J0 

Cascading Counter Packages In The Ripple-Clocked Mode 

LOAD 

Voo Voo 

CLEAR--~~--------------------~-----------------------4--------------. 

LC10900 
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HCC/HCF40160B-40161 B-40162·40163 

TEST CIRCUIT 
Quiescent Device Current. 

Input Leakage Current. 

10/10 

782 

VDD 

~ 
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 

VDD AND VSS· CONNECT 
ALL UNUSED INPUTS TO 

EITHER VDD OR Vss 

Voo 

vss 
5~199211 

VDD 

5-1994/2 

Input Voltage. 

NOTE. 
TEST ANY ONE INPUT 
WITH OTHER INPUTS 

Voo 

AT VDD OR Vss Vss 

Dinamic Power Dissipation 

S-199314 



HCC40147B 
HCF40147B 

1 0 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 

AT20V 
• 5V, 10V AND 15V PARAMETRIC RATINGS 
• MAXIMUMINPUTCURREENTOF1 ~AT18V 

OVER FULL PACKAGE TEMPERATURE 
RANGE; 100 nA AT 18 V AND 25 °C 

• NOISE MARGIN (FULL PACKAGE TEMPERA­
TURE RANGE): 1V AT Voo = 5V, 2V AT 
Voo = 10V, 2.5V AT Voo = 15V 

APPLICATIONS: 
• KEYBOARD ENCODING 
• 1 0 LINE TO BCD ENCODING 
• 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 
T54m4LS147 if pin 15 is tied low. 

The HCC/HCF40147B types are supplied in 161ead 
plastic or ceramic and plastic micropackage. 

April1991 

~ 
uv~ 

EY 
(Plastic Package) 

M1 
(M1cro Package) 

F 
(Ceramic Package) 

C1 
(Chip Carrier) 

ORDER CODES : 
HCC40147BF HCF40147BM1 
HCF40147BEY HCF40147BC1 

PIN CONNECTIONS 

4 16 Voo 

5 2 15 0 

6 3 14 D 

7 4 13 3 

8 5 12 2 

c 11 

B 7 10 9 

Vss 8 A 

PCIOB70 
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HCC/HCF40147B 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 
Voo . Supply Voltage: HCCTypes -0.5to +20 v 

HCFTypes -0.5to +18 v 
v, Input Voltage -0.5 to Voo + 0.5 v 
h 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: HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 

Tstg Storage Temperature -65 to +150 oc 

Stresses above those ltsted under "Absolute Max1mum Rat1ngs" may cause penn anent damage to the dev1ce. Th1s 1s a stress rabng only and funcbonal 
operabon of the device at these or any other oondtltons above those 1nd1cated 1n the operational secllons of thiS speCI!Jca!Jon 1s not 1mpl1ed. Exposure 
to absolute max1mum rabng condlllons for extemal penods may affect device reliability. 
·All voltage values are referred to Vss p1n vo~age 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 
Voo Supply Voltage: HCCTypes 3 to 18 v 

HCFTypes 3 to 15 v 
v, Input Voltage 0 to Voo v 

Top Operating Temperature· HCC Types -55 to +125 oc 

HCFTypes -40 to +85 oc 

TRUTH TABLE 

INPUT OUTPUTS 
0 1 2 3 4 5 6 7 8 9 D c 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 = Htgh Level, 1 = Low Level, X = Don't Care 
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HCC/HCF401478 

LOGIC DIAGRAM 

0~~ - B 
0 9 

1$~- 7 
6 

2~~2 4 
5 A 

2 
3*4o-- 3 3 

4~~ 4 
4 

5~~ 5 
5 

6·~ 6 2 B 
6 

~~ 7 7 
7 

s*~s c 
8 

g*~9 
ii D 

1 Hv'" 3 

5 
7 

Yss 8 9 
* INPUTS PROTECT[[) BY 

COS/MOS PROTECTIOIN NETWORK 
LCl oa10 
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HCC/HCF401478 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditios Value 
Symbol Parameter v, Vo llol Voo TLow * 25 °C THIGH* Unit 

(V) (V) (!!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent 0/5 5 1 0.02 1 30 
Current HCC 0/10 10 2 0.02 2 60 

Types 
0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 
J.LA 

HCF 
0/5 5 4 0.02 4 30 

Types 0/10 10 8 0.02 8 60 

0/15 15 16 0.02 16 120 

VoH 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 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input Htgh 0 5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5/13.5 < 1 15 11 11 11 

VtL Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13 5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3 2 -1 15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 

0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4 2 -3.4 -6 8 -2.4 rnA 

0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 
HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 

0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13 5 15 -3 6 -3.0 -6.8 -2.4 

IOL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0 36 
Sink 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 

0/15 1.5 15 42 3.4 6.8 2.4 rnA 

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 6.8 2.4 

hH, ltL Input Leakage 0/18 
Any Input 

18 +0 1 +10"5 +0.1 +1 J.LA 
Current 0/15 15 ±0.3 ±10"5 ±0.3 ±1 J.LA 

c, Input Capacitance Any Input 5 7.5 pF 
• T Low = -55 'C for HCC dev1ce -40 'C for HCF dev1ce 
• THIGH = + 125 'C for HCC dev1ce +85 'C for HCF dev1ce 
The No1se Marg1n for both "1" and "0" level1s 1 V m1n w1th Voo = 5 V, 2 V m1n w1th Voo = 10 V, 2.5 V m1n w1th Voo = 15 V 
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HCC/HCF40147B 

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

Symbol Parameter 

tPLH Propagation Delay Time 
tPHL In Phase Output 

tPLH Propagation Delay T1me 
tPHL Out of Phase Output 

hLH Transition Time 
lTHL 

C1 Input Capacitance 

Typical Output Low (source) Current Charac­
teristics 

1oL 
(mA) 

24 

20 

16 

12 

~r-

~ 

~"" 

r~k 

lf--17~ 
'/ 

SV 

'r- I 

G 2136 

I 
·~ VG~~ 

!101 
·+- ~ 

~ 

~ c-
'- L-1 

10 12 Yos<v> 

Typical Output High (source) Current Charac­
teristics 

-loH 

(rnA) 

10 

20 

30 

~ 

~ 

I I 
~ YGs=-SV 

1\ 
I' 

" ' 
Tamb=25"C 

j ~ll 

G 2331 

~-

1"-- -lOY 

t-::t _1. 

10 -Vos (V) 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 450 900 
10 200 400 ns 

15 150 300 
5 425 850 
10 175 350 ns 

15 125 250 
5 100 200 
10 50 100 ns 

15 40 80 
5 7.5 pF 

Minimum Output Low (source) Current Charac­
teristics 

10 12 v05 <v> 

Minimum Output High (source) Current Charac­
teristics 

- 1oH 

(rnA) 

10 

15 

~ 
L) 

I~ 

K-

I 
t-.., VGs•-SV 

t-

1\' 

1\ 

'!... 

I !'... 

lamb"'2~ n11 '-1 

G 2339 

I--

~ -+--
+-

t-
,_ 

-10V 
~- I--

I" -15V 
~T i-

10 -Vos <v> 
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HCC/HCF40147B 

Propagation Delay Time vs Load Capacitance 

GC17550 

Tamb =25 oc 
) v 

V00 =SV ./ 
./' 

1/ 1,:;7 
400 ,... 

300 
~ 

lOY -_.. 1-"' 

L-t- _.. f.-~v 
200 

c::F p 
100 

0 20 40 60 80 c, (pF) 

Typical Dynamic Power Dissipation vs Input Fre­
quency 

2 

104~·~··· 
1 o3, 

' 
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Tipical Transition Time vs Load Capacitance 

fTHL 

f TlH 

(ns) 

160 

120 

80 

AO 

0 

lomb =25'C 

V00 =SV 

/ v 
/ IOV 

v f--::t_ 
.,:::::::; .- 15V 

20 40 60 

GCI7560 

v 
/ 

v 
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TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 

v~ 
Yss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
VDD AND VsS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER VDD OR Vss 

S-199211 

VoD 

5-199411 

HCC/HCF40147B 

Noise Immunity. 

NOTE 

Vss s- 20791t 

Dynamic Power Dissipation Test Circuit 

v., 

717 
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• FULL LOOK-AHEAD CARRY FOR SPEED 
OPERATIONS ON LONG WORDS 

• GENERATES 16 LOGIC FUNCTIONS OF TWO 
BOOLEAN VARIABLES 

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

• A= B COMPARATOR OUTPUT AVAILABLE 
• RIPPLE-CARRY INPUT AND OUTPUT AVAIL­

ABLE 
• TYPICAL ADDITION TIME 200ns@ Voo = 10V 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• QUIESCENT CURRENT AT 20V FOR HCC 

DEVICE 
• SV, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND25"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 HCC40181B (extended temperature range) 
and HCF40181 B (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 161ogical 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/HCF40181 B operation 
may be interpreted with either active-low or active­
high data at the A and B word inputs and the function 
outputs F, by using the appropriate truth table. The 
HCC/HCF40181 B contains logic for full look-ahead 
carry operation for fast carry generation usi1J9 the 
carry-generate and carry-propagate outputs G and 

June 1989 

HCC/HCF40181 B 

4-BIT ARITHMETIC LOGIC UNIT 

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

M1 
(Micro Package) 

ORDER CODES : 
HCC40181 BF HCF40181 BEY 

HCF40181BM1 

PIN CONNECTIONS 

80 ( 1 24 ) •oo 
Ao [ 2 23 ~ Ai 
SJ ( 3 22 ~ ii 

52 [ ' Z1~ u 
Sl ( I lD~ ii 

so [ 6 19 ~ A3 
Cn ( 7 18 ~ 83 

" [ e 17 p 6 
fcj [ 9 16 p Cn+4 

Ff ( 10 IS~ P 
IT ( 11 14 p • =B 

•ss ( 12 op -
Fl 

S-3413 
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HCC/HCF40181 8 

P for the four bits of the HCC/HCF40181 B. Use of 
the HCC/HCF40182B look-ahead carry generator 
in conjunction with multiple HCC/HCF40181 B'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/HCF40181 B is a 
comparator output A = B, which assumes a high 

FUNCTIONAL DIAGRAM 

Active-low Data. 

v00 = 211 

v55 = 12 

OUTPUT 
FUNCTION 

COMPARE 
OUTPUT 

RIPPLE 
CARRY 
OUTPUT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo * Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

l1 DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

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 II. The HCC/HCF40181 B is similar to in­
dustry types MC 14581 and 7 4181 . 

Active-high Data. 

FUNCTION SELECT 
INPUTS 

OUTPUT 
FUNCTION 

COMPARE 
OUTPUT 

RIPPLE 
CARRY 
OUTPUT 

Value Unit 

- 0.510 + 20 v 
- 0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
±tO mA 

200 mW 

100 mW 

-55 to+ 125 ac 
-40 to+ 85 ac 
-65 to+ 150 ac 

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 dev1ce 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) 
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RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Top Operating Temperature : HCC Types 
HCF Types 

TRUTH TABLES 

Table 1. 

Function Inputs/Outputs Active Low 

Select Logic Arithmetic* 
Function Function 

53 52 51 so (M=H) (M = L, Cn = L) 

0 0 0 0 A A minus 1 

0 0 0 1 AB AB minus 1 

0 0 1 0 A+B AB minus 1 

0 0 1 1 LogiC 1 mmus 1 

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

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

0 1 1 0 AEilB A minus B minus 1 

0 1 1 1 A+B A+B 

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

1 0 0 1 AEilB A plus B 

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

1 0 1 1 A+B A+B 

1 1 0 0 Logic o A plus A 

1 1 0 1 AB AB plus A 

1 1 1 0 AB AB plus A 

1 1 1 1 A A 

HCC/HCF40181 B 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-4010+85 oc 

Inputs/Outputs Active High 

Logic Arithmetic* 
Function Func_!!on 

(M=H) (M = L, Cn =H) 

A A 

A+B A+B 

AB A+B 

LOgiC 0 minus 1 

AB A plus AB 

B (A + B) plus AB 

AEilB A minus B minus 1 

AB AB minus 1 

A+B A plus AB 

AEilB A plus B 

B (A + B) plus AB 

AB AB minus 1 

Logic 1 A plus A 

A+B (A+ B) plus A 

A+B (A+ B) plus A 

A A minus 1 
• Expressed as two's complement. For anthmet1c funct1on w1th C, 1n the oppos1te state, the resulting funct1on IS as show plus 1. 
1 = HIGH LEVEL. 
0 = LOW LEVEL. 

Table 2 : Magnitude Comparison. 

Input 
Cn 

1 

0 

1 

0 

1 = HIGH LEVEL 
0 =LOW LEVEL 

Active-high Data 

Output 
Cn+4 

1 

1 

0 

0 

Magnitude 

A~B 

A<B 

A>B 

A~B 

Active-low Data 

Input Output Magnitude 
Cn Cn+4 

0 0 A~B 

1 0 A<B 

0 1 A>B 

1 1 A~B 
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HCC/HCF40181 B 

LOGIC DIAGRAM Active-low Data 

.. 3 
53 

" 4 52 

* 2 .. 
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*ALL INPUTS PROTECTED 
BY COSIMOS PROTECTION 
NETWORK 

IS 
p 

~'--" }---.,.----v--"----0 F.i 

•oo 
J. 

~ 
i----- -i 
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T 
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HCC/HCF40181 B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v. Vo llol Voo Tlow 

. 2s•c T Hogh * Unit 
(V) (V) (ji.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 I1A 
0/5 5 20 0.04 20 150 

HCF 
0/10 10 40 0.04 40 300 Types 
0115 15 80 0.04 80 600 

VoH Output High 015 < 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 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

VtH Input High 0.514.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 v 

1.5113.5 < 1 15 11 11 11 

VIL Input Low 4.510.5 < 1 5 1.5 1.5 1.5 
Voltage 9/1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
rnA 

0/5 2.5 5 -1.53 -1.36 -3.2 - 1.1 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0115 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output 0/5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 
rnA 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

hH. Ill Input HCC 0/18 ±10-5 Leakage Types 18 ± 0.1 ± 0.1 ± 1 
Current 

Any Input I1A HCF 
Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

c. Input Capacitance Any Input 5 7.5 pF 

* TLow = - 55"C for HCC device : - 40"C for HCF device. 
* THooh = + 125"C for HCC device: + 85"C for HCF dev1ce. 

The Noise Margin for both "1" and "0" level is : IV min. with Voo = SV, 2V min with Voo = 10V, 2.5V min with Voo = tSV. 
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HCC/HCF40181 B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200kf.l, 
typical temperature coefficient for all VDD 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 5 400 800 
tPHL A or B to F (logic mode) 10 160 320 ns 

A orB toG or P 
15 120 240 

A or 8 to F, 5 300 1000 
Cn + 4, or A= 8 10 200 400 ns 

15 140 280 

Cn to F 5 320 640 

10 135 270 ns 

15 100 200 

Cn to Cn + 4 5 200 400 

10 100 200 ns 

15 70 140 

trLH, Transition T1me 5 100 200 
trHL 10 50 100 ns 

15 40 80 

Table 3 : AC Test Setup Reference (active-low data). 

Test AC Paths DC Data Inputs 

Delay Times Inputs Outputs to Vss to Voo 
Mode* 

-
Any F 81, 82, 83, AliA's SUM,N to SUMour 80 ADD 

M,Cn 
- p A1, A2, A3, SUM1N toP AO All 8's ADD 

M,Cn 
-

BO 
- All A's ---

SUM1N toG G 81, 82, 83 ADD 
M, Cn 

80 All A's, ---
SUM,N to Cn + 4 Cn +4 81, 82, 83 ADD 

M, Cn 

Cn to SUMour Cn Any F All A's, 
M 

All 8's ADD 

Cn to Cn + 4 Cn Cn+4 All A's, 
M 

All B's ADD 

- All A's 
SUM,N to A= B BO A=B 81, 82, 83, Cn SUBTRACT 

M 

SUM,N to SUMour All 8's Any F AliA's, M EXCLUSIVE 
(logic mode) Cn OR 

• ADD Mode. SO, 53= Voo; 51, 52= Vss SUBTRACT Mode· SO, 53= Vss, 51, 52= Voo. 
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Output Low (sink) Current Characteristics. 
<>-

1-1-
T.amb•2s•c 

YGS'~I-
--Typ. 

1-1-
---·Min. 24 

20 

16 
I~ 

12 
1/ .. 1--· v65=1sv 

lh - -MI 
V' 5¥ 

H~ 
r;.•- - 5¥ 

10 12 •os!Vl 

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

lPtH rT"T"l--rT""T-,-rT"T"l--rr-r-,-ri-0.3'i'581'To 

~=~r+~'~·m~•r-r'~sc~·~r+-rr+~~~~ 

400 r++-t-rH-"'~oo~·.,...'"""l'9=-t-r+-rr+~-i 

Joo r+~~r+-rr+~~+-+-+-H+-1H 

20 40 60 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

HCC/HCF40181 B 

Output High (source) Current Characteristics. 

-loH 
(mA J 

20 

10 

l I I 
f-- Tambz.2S•c 

~---Typ. 

r----Min. 

II' 
v 

v 
IL 

.. 
~· 5¥ 

IJ~ -5¥ 

~-

.... .. 
I I 

[...-
~-151 

.... -10¥ 

~-
~,..- YGS"""15Y 

~---~· -10¥ 

10 

Typical Transition Time vs. Load Capacitance. 

tTl H rr.,--,rrT"1--rT"T--rT"T--rrT-.-rG·T20"'fO"i7n 

trHL f-++-'L"!Ta\"m'\'b..;•c::2;-5".;:.C+H+--i-++-IH-+-l--j 
(ns) 1-+-hiH-+-t~+-+~+-+-+-H+-H 
••o f-++-'f-+-H+-H++t+H+H-H 

120 r++-r++-t-++-to:00'=":'.. cJ-:17'F~H-+-+-i 

1oo r-t+-H--HH--H:-*'r'!--t+H+H+-1 
80 ' ' 

60 

40 

20 

10 20 30 40 so 60 10 eo cL (pF) 
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HCC/HCF40181 B 

TEST CIRCUITS 

Quiescent Device Current. 

Voo 

Vss 

Input Leakage Current. 

INP~ 

Voo +--

~-Vss +---NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Yoo AND VsS• CONNECT 
ALL UNUSED INPUTS TO 

EITHER Yoo OR Vss 

8/8 
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vL 
S-199412 

Input Voltage. 

Dynamic Power Dissipation. 

INPUT 
FREQUENCY 

''" 

TEST CONDITIONS· 
AOf A1,A2, AJ, SO, 53, M,C0 :Yeo 
so, Bl,B2,BJ =ftN s1, s2 =Yss 
(ALL OUTPUTS SWITCHING EXCEPT Gl 

S-207911 
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HCC/HCF40182B 

LOOK-AHEAD CARRY GENERATOR 

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

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

• CASCADABLE FOR FAST CARRIES OVER N 
BITS 

• DESIGNED FOR USE WITH HCC/HCF40181 B 
ALU 

• STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25·c 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVESTANDARDN.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/HCF40181 B ari­
thmetic logic unit (ALU), provides full high-speed lo­
ok-ahead carry capability for upton-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 

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

~ • 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40182BF HCF40182BM1 
HCF40182BEY HCF40182BC1 

PIN CONNECTIONS 

Gi 16 •oo 

Pi IS P2 

Go" 14 G2 

Pli 13 Cn 

GJ 12 Cn•X 

P3 11 cn.v 

p 10D G 

•ss 8 9 ~ cn.z 

S-3438 
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HCC/HCF40182B 

FUNCTIONAL DIAGRAM 

GO 

G G1 

Gz 
G3 

PO 

p P1 
P2 
P3 

Cn 

v00= 1s 

vss= B 

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 

Cn+X, Cn+Y, 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 

Voo 
. Supply Voltage : HCC Types - 0.5 to+ 20 v 

HCF Types -0.5to+18 v 
VI Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) + 10 rnA 

Ptot Total Power Dissipation (per package) 200 mW 
Dissipation per Output Transistor 
forT op =Full Package-temperature Range 100 mW 

Top Operating Temperature : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature - 65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Rat1ngs" may cause permanent damage to the dev1ce. Th1s 1s a stress 
rating only and functional operation of the dev1ce at these or any other cond1t1ons above those 1nd1cated in the operat1onal sect1ons 
of th1s specification IS not 1m plied. Exposure to absolute max1mum rat1ng cond1t1ons for external penods may affect dev1ce reliability. 
• All voltages are w1th respect to Vss (GND). 
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RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

Voo Supply Voltage : HCC Types 
HCF Types 

v, Input Voltage 

Tap Operating Temperature : HCC Types 
HCF Types 

LOGIC DIAGRAM 

*All INPUTS ARE PROTECTED BV 
COSIMOS PROTECTION NETWORK 

HCC/HCF40182B 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 

Logic Equations : 

Cn + X = GO + PO u Cn 

C,. v = G1 + P1 • GO+ P1 • PO • C, 

C, • z = G2 + P2 • G1 + P2 • P1 • GO + P2 • P1 • PO • C, 

G = G3 + P3 • G2 + P3 • P2 • G1 + P3 • P2 • P1 • GO 

P = P3 • P2 • P1 • PO 
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HCC/HCF40182B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo Tlow 

. 25°C THigh 
. Unit 

(V) (V) (I!A) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent Of 5 5 5 0.04 5 150 
Current 

HCC Of10 10 10 0.04 10 300 
Types Of15 15 20 0.04 20 600 

Of20 20 100 0.08 100 3000 ~ 
Of 5 5 20 0.04 20 150 

HCF 
Of10 10 40 0.04 40 300 Types 
Of15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 5 4.95 
Voltage Of10 < 1 10 9.95 9.95 10 9.95 v 

Of15 < 1 15 14.95 14.95 15 14.95 

VoL Output Low 5f0 < 1 5 0.05 0.05 0.05 
Voltage 10f0 < 1 10 0.05 0.05 0.05 v 

15/0 < 1 15 0.05 0.05 0.05 

v,H Input High 0.5f4.5 < 1 5 3.5 3.5 3.5 
Voltage 1f9 < 1 10 7 7 7 v 

1.5f13.5 < 1 15 11 11 11 

v,L Input Low 4.5f0.5 < 1 5 1.5 1.5 1.5 
Voltage 9f1 < 1 10 3 3 3 v 

13.5/1.5 < 1 15 4 4 4 

loH Output Of 5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive 

HCC Of 5 4.6 5 -0.64 -0.51 -1 -0.36 
Current 

Types Of10 9.5 10 -1.6 -1.3 -2.6 -0.9 

Of15 13.5 15 -4.2 -3.4 -6.8 -2.4 
mA 

Of 5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF Of 5 4.6 5 -0.52 -0.44 -1 -0.36 
Types Of10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output Of 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

Of10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

Of15 1.5 15 4.2 3.4 6.8 2.4 
mA 

Of 5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
Of15 1.5 15 3.6 3.0 6.8 2.4 

I1H. hL Input HCC 
Of18 18 ±0.1 ±10-5 Leakage Types ±0.1 ± 1 

Current Any Input ~ HCF 
Of15 15 ±0.3 ±10-5 ± 0.3 ± 1 

Types 

c, Input Capacitance Any Input 5 7.5 pF 

• TLow =- 55'C for HCC device :- 40'C for HCF device. 
• TH,gh = + 125'C for HCC device : + 85'C for HCF device. 

The Noise Margin for both "1" and "0" level is.: 1V m1n. with Voo = 5V, 2V min with Voo = 10V, 2.5V min. with Voo = 15V. 
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HCC/HCF40182B 

DYNAMIC ELECTRICAL CHARACTERISTICS (Tamb = 25°C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Symbol Parameter 

tPHL Propagation Delay Time 
tPLH, P, G, into P 

G Out and Carry Outs 

Cn to Carry Outs 

hHL Transition Time 
hLH, 

Output Low (sink) Current Characteristics. 
G-3111 

l 
Tam~~z2St'C 

~~15Vf-
--Typ. 

---Min. 

20 

16 1,.,. 
12 

1/ ... v65.tsv 

~ -lldl , 
5 

....... 
--5¥ 

10 12 VosiV) 

Typical Propagation Delay Time (P, GIn toP, G 
Out and Carry-outs) vs. Load Capacitance. 

G 3591 

a b •2 •c 
300 

vtlD • V 

200 

10V 

100 
15V 

10 20 30 40 50 60 70 80 CL (pf) 

Test Conditions Value 
Unit 

Voo (V) Min. Typ. Max. 

5 200 400 

10 100 200 ns 

15 75 150 

5 240 480 

10 120 240 ns 

15 90 180 

5 100 200 

10 50 100 ns 

15 40 80 

Output High (source) Current Characteristics. 

-10H 

(mA I 

20 

10 

0 

IJ 

1'1~ 

I 
Tamb~zs•c 

--r,p. 
-Min. 

v 

..... 

I . ~· 
'/ ~ .. 

5¥ 

-5¥ 

...... 
v;:;.:1!11 

-10V 

~-
~ •os-1!1• 

-10¥ 

10 

Typical Transition Time vs. Load Capacitance. 

~~;c~~~~~~~=t·-t··~·,~· 1nH ~ 
~~~~ H-+--!1-"T"I"m'l'-i-="T2 5:_:"Crl-+-l +-++-+--j-+++--1 

1so 1--++-1++--1-+1-++-t++++-1-+H-:J 

140 H-+-l-++++-,H-+-t-+-t++-l-,1>0'!--t--1 

120 H-+-l-++++r-t."=-=..1-:171'+-1-+++--1 oo= 
.II' 

100 1-++-1++--1-+f---1::;~++-+-H-+++--1 

80 

60 1-++-t-4-1-++++1 ~ 
40 

15 ---1--'-
20 I I I 

10 20 30 40 50 60 70 BO cL (pFl 
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HCC/HCF40182B 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

G-1590 

TYPICAL APPLICATIONS 

16-BIT TWO-LEVEL LOOK-AHEAD ALU 

CARRY 
IN 

(4)HCC-HCF40181 8 

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

617 

804 

CARRY 
OUT 

l LOOK- AHEAD 
r OUTPUTS 



HCC/HCF40182B 

TYPICAL APPLICATIONS (continued) 

COMBINED TWO-LEVEL LOOK-AHEAD AND RIPPLE-CARRY ALU 

TEST CIRCUITS 

Quiescent Device Current. 

~ INPUTS 

0 

•ss 

Input Leakage Current. 

·~ 
•ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND YSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Input Voltage. 

•oo 

i 

~ •ss 
5-2079/1 

S-199211 

Dynamic Power Dissipation. 

voo 

S-199412 

•ss 

!o-3840 

717 
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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, 1 OV, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25·c 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETSALLREQUIREMENTSOFJEDECTEN­

TATIVE STANDARD N" 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "B" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC40192B, HCC401938, (extended 
temperature range) and the HCF40192B, 
HCF401938 (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 

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

~ • 
M1 C1 

(Chip Carrier) (Plastic Chip Carrier) 

ORDER CODES : 
HCC401XXBF HCF401XXBM1 
HCF401XXBEY HCF401XXBC1 

PIN CONNECTIONS 

~ 

J2 16 voo 

Q2 IS Jl 

Ql 14 RESET 

CLOCK DOWN 4 13 BORROW 

CLOCK UP 12 CARRY 

QJ II PRESET ENABLE 

Q4 10 J3 

'Iss J4 

5·4146 
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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 

--
PRESET I 
ENABLE 

J1~ 

J 2 _!__ 

10 
JJ-

J 4 _!l_ 

s 
CLOCK UP-

4 
CLOCK DOWN-

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. 

11 

3 
f--Q1 

2 
f---02 

~QJ 

~Q4 
1J __ 

t--BORROW 

12 
f--CARriY 

·-::_J14 v00 = 16 

RESET •ss =8 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo 
. Supply Voltage : HCC Types -0.5 to+ 20 v 

HCF Types -0.5 to+ 18 v 
v, Input Voltage - 0.5 to Voo + 0.5 v 
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 : HCC Types -55 to+ 125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Max1mum Rat~ngs" may cause permanent damage to the device. Th1s is a stress 
rating only and functional operation of the device at these or any other conditions above those Indicated 1n the operational sections 
of thiS specification IS not Implied. Exposure to absolute max1mum rating conditions for external penods may affect dev1ce reliability. 
• All voltages are with respect to Vss (GND). 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Tap Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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HCC/HCF401928/1938 

LOGIC DIAGRAMS 

401928 (BCD). 

--.--------------------- _.l 
CONJIIOL LOGICl 

Iii !o»>E.t.S CONTAOL LOGIC 1 

401938 (Binary). ' .. 

.SIIM[.r.S CON1'11Cll.I.OGIC1 
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HCC/HCF40192B/193B 

TIMING DIAGRAMS 

401928 (BCD). 

401938 (Binary). 
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CLR 

J2 

Jl 

J4 
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UP 

CLK 
DN 

01 

02 

03 

04 
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-
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' 
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' 
0 

COUNT---+-

r--t 

CLR - r--t 

J1 

J2 

J3 

J4 

CLK 
UP 

CLK 
DN 

01 

02 

QJ 
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CARRY 

-
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-

COUNT-
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Internal Logic of Flip-flop. 

0 
TRUTH TABLE 

Clock Clock 
Up Down 

_I 1 

\_ 1 

1 _I 

1 \ 
X X 

X X 

HCC/HCF40192B/193B 

r---------------------------------, 
I I 
I I 
I ~ 

I 
I 

Cl I 

CL 

Preset 
Enable 

1 

1 

1 

1 

0 

X 

~ I 

El. 

Reset 

0 

0 

0 

0 

0 

1 

I 
I 

Q : 

l 
I 

Action 

Count Up 

No Count 

Count Down 

No Count 

Preset 

Reset 

1 ~ High Level 0 ~ Low Level X ~ Don't Care. 
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HCC/HCF40192B/193B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 

Symbol Parameter V1 Vo llol Voo Tlow * 25°C TH1gh * Unit 

(V) (V) (IJA) (V) Min. Max. Min. Typ. Max. Min. Max. 

IL Quiescent Of 5 5 5 0.04 5 150 
Current 

HCC Of10 10 10 0.04 10 300 

Types Of15 15 20 0.04 20 600 

Of20 20 100 0.08 100 3000 IJA 
Of 5 5 20 0.04 20 150 

HCF 
Of10 10 40 0.04 40 300 

Types 
Of15 15 80 0.04 80 600 

VoH Output High 0/ 5 < 1 5 4.95 4.95 4.95 
Voltage Of10 < 1 10 9.95 9.95 9 95 v 

Of15 < 1 15 14.95 14.95 14.95 

VoL Output Low 5f0 < 1 5 0.05 0.05 0.05 
Voltage 10f0 < 1 10 0 05 0 05 0.05 v 

15f0 < 1 15 0.05 0.05 0.05 

V1H Input H1gh 0.5f4.5 < 1 5 3.5 3.5 3.5 
Voltage 119 < 1 10 7 7 7 v 

1.5f13.5 < 1 15 11 11 11 

v,L Input Low 4.5f0.5 < 1 5 1 5 1.5 1.5 
Voltage 9f1 < 1 10 3 3 3 v 

13.5f1.5 < 1 15 4 4 4 

loH Output Of 5 25 5 -2 - 1.6 -3.2 - 1.15 
Drive 

HCC Of 5 4.6 5 -0.64 -0.51 - 1 -0.36 
Current 

Types Of1 0 9.5 1C -1.6 - 1.3 -2.6 -0.9 

Of15 13.5 15 -4.2 - 3.4 -6.8 -2.4 
rnA 

Of 5 2.5 5 - 1.53 - 1.36 -3.2 - 1.1 

HCF Of 5 4.6 5 -0.52 - 0.44 - 1 -0.36 

Types Of10 9.5 10 -1.3 - 1.1 -2.6 -0.9 

Of15 13.5 15 -3.6 -3.0 -6.8 -2.4 

loL Output Of 5 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

Of10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

Of15 1.5 15 4.2 3.4 6.8 2.4 
mA 

Of 5 0.4 5 0.52 0.44 1 0.36 
HCF 

Of1 0 0.5 10 1.3 1.1 2.6 0.9 Types 
Of15 1.5 15 3.6 3.0 6.8 2.4 

I,H, IlL Input HCC 
Of18 18 ± 0.1 ±10-5 ± 0.1 ± 1 Leakage Types 

Any Input IJA Current HCF Of15 15 ± 03 ±10-5 ± 0.3 ± 1 Types 

c1 Input Capacitance Any Input 5 7.5 pF 

* T Low = - ss·c for HCC deviCe - 40'C for HCF device 
• TH,gh = + 125'C for HCC device + as·c for HCF device 
The Noise Marg1n for both "1" and "0" level is 1 V mm with Voo = SV, 2V mm w1th Voo = 1 OV, 2.5V mm w1th Voo = 15V 
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HCC/HCF40192B/193B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 values is 0.3%/°C, all input rise and fall time= 20ns) 

Test Conditions Value 
Symbol Parameter 

Voo (V) Min. Typ. Max. 

IPHL, Propagation Delay Time 5 250 500 
IPLH Clock Up or Clock Down to a 

Reset to a 10 120 240 

15 90 180 

PE to a 5 200 400 

10 100 200 

15 70 140 

Clock Up to Carry 5 160 320 
Clock Down to Borrow 10 80 160 

15 60 120 

Reset or PR to Borrow or Carry 5 300 600 

10 150 300 

15 110 220 

ITHL, Transition Time 5 100 200 
ITLH 10 50 100 

15 40 80 

trem 
. Removal Time 5 80 40 

Reset or PE 10 40 20 

15 30 15 

lw Clock Input Pulse Width 5 480 240 
Reset 10 300 150 

15 260 130 
PE 5 120 240 

10 85 170 

15 70 140 
Clock 5 90 180 

10 45 90 

15 30 60 

t,, It Clock Input Rise or Fall Time 5 15 

10 15 

15 5 

fcL Maximum Clock Input Frequency 5 2 4 

10 5 8 

15 5.5 11 
• The t1me requ~red for Reset or Preset Enable control to be removed before clocking (see t1mmg diagram). 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

j.iS 

MHz 

7/10 

813 



HCC/HCF40192B/193B 

Timing Diagram Defining trem. 

'wcHJ 'weLl 

CLOC:K 

RESET --+-------.x~ 
PiiBEi' EiiAill ---+---------~- .... --...;..-------­

' 
• lrem* :---

*RESET OR PfiOO ENiii:E REMOVAL TIME 

Output Low (sink) Current Characteristics. Output high (source) Current Characteristics . .. 
1-1-

Tarnb•zs•c 
~~ 

f-f-
--Typ. 

---·Min. !o"'" 
24 

zo 

11 
ltlll 

v 
'""' 1/ L .. •os•15v 12 

-r-· r-- 11111 , 
5 .. - 5¥ 

0 10 12 YosiYI 

Typical Transition Time vs. Load Capacitance. 

G-2007n 
1TLH 
1THL Tamb = zs•c 
(ns) 

160 

140 

120 oo• 
100 .A' 

80 

60 ~ 
40 

15 

20 

10 20 30 40 SO 60 70 80 CL lpFI 
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Typical Propagation Delay Time vs. Load 
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Typical Dynamic Power Dissipation. 

TYPICAL APPLICATION 

CASCADED COUNTER PACKAGES 

Jl Jl J3 Jlo 

I I I I 
CLOCM. U P- HCC/HCF 401928 

o• 
CLOCK DOW N HCC/HCF 401938 

I I I I 
Ql Q2 03 Qio 

TEST CIRCUITS 

Quiescent Device Current. 

Voo 

Vss 
5-199211 

HCC/HCF40192B/193B 

Jl Jl JJ J4 

I I I I 
--
~v CLOCK UP HCC/HCF 401928 I-

BORROW CLOCK DOWN "' 
HCC /HCF 401938 I- BORROW 

J 012 Q\3 014 

5-4155 

Input Voltage. 

S-2079f1 
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HCC/HCF40192B/193B 

TEST CIRCUITS (continued) 

Input Leakage Current. 

10/10 

816 

Voo 

:'----0-
Vss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

Voo 

Dynamic Power Dissipation. 

S-199412 



• 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 BAND INDEPENDENT WRIT­
ING INTO ANY OF THE FOUR REGISTERS 

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

• STANDARDIZED, SYMMETRICAL OUTPUT 
CHARACTERISTICS 

• QUIESCENT CURRENT SPECIFIED AT 20V 
FOR HCC DEVICE 

• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUTCURRENTOF100nAAT18VAND25"C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVESTANDARDN"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 multipart 
register containing four 4-bit registers, 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 cl the CLOCK and the data is entered into the 
word selected bythewriteaddress lines. When WRITE 
ENABLE is low, the CLOCK is inhibited and no new 
data is 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 

'RCC/HCF40208B 

4 x 4 MUL TIPORT REGISTER 

BEY BF 
(Plastic Package) (Ceramic Frit Seal Package) 

BM1 
(Micro Package) 

ORDER CODES : 
HCC40208BF HCF40208BEY 

HCF40208BM1 

PIN CONNECTIONS 

Q3B •oo 
QZB QIB 

QOB 

QOA 3-STATE B 

QIA 00 

QZA 01 

Q3A oz 
WRITEO 03 

WRITE I ClOCK 

REAOIB 

READ 08 READ lA 

•ss REAOOA 

119 
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HCC/HCF40208B 

FUNCTIONAL DIAGRAM 

I DO 

DATA Dl 
INPUTS 02 

03 

WRITE 0 

WAllE 1 

READ lA 

READ OA 

READ 18 

READ OB 

WRITE 
ENABlE 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter 

Voo * Supply Voltage : HCC Types 
HCF Types 

VI Input Voltage 

It DC Input Current (any one input) 

Ptot Total Power Dissipation (per package) 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 

Top Operating Temperature : HCC Types 
HCF Types 

Tstg Storage Temperature 

3-STATE A 

QO I Ql WORD A 
Q2 OUTPUT 

Q3 

QO I Ql WORD B 
02 OUTPUT 

Q3 

Value Unit 

-0.5 to+ 20 v 
-0.5 to+ 18 v 

- 0.5 to Voo + 0.5 v 
± 10 mA 

200 mW 

100 mW 

-55 to+ 125 "C 
-40to+85 oc 
-65 to+ 150 oc 

Stresses above those listed under "Absolute Maxtmum Ratmgs .. may cause permanent damage to the dev1ce. Th1s 1s a stress 
ratmg only and functional operation of the device at these or any other cond1t1ons above those indicated 1n the operational sect1ons 
of this specification is not 1mphed. Exposure to absolute max1mum ratmg conditions for external penods may affect dev1ce rehab1hty. 
• All voltages are with respect to Vss (GND) 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage : HCC Types 3 to 18 v 
HCF Types 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature : HCC Types -55 to+ 125 oc 

HCF Types -40 to+ 85 oc 
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SCHEMATIC DIAGRAM 

PIN24•Yoo 
PINI2•Ys5 

HCC/HCF40208B 

*All INPUTS PROTECTED 
BY COSir.«lS INPUT 
PAQTECTKlN NEJ WOitK 

3/9 

819 



HCC/HCF40208B 

LOGIC DIAGRAM 

CL 

WE 

TIMING DIAGRAM 

.. 

On 

4/9 
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WO WI ROA RIA ROB RIB 

I WORO A 
• OUTPUT 

4X4 MEMORY 

l WORD B 
OUTPUT 

ENABLE 8 



HCC/HCF40208B 

TRUTH TABLE 

Clock Write Write Write Read Read Read Read Enable Enable Dn On A 
Enable 1 0 1A OA 18 OB A B 

_I 1 81 82 81 82 81 82 1 1 1 1 

_! 1 81 82 81 82 81 82 1 1 0 0 

X X X X X X X X 0 0 X z 
_I 1 0 0 0 1 1 0 1 1 Dn to Word 1 

Word 0 Out 

Word 0 
Word 1 I 0 0 0 0 1 1 0 1 1 Not 

Altered Out 

X X X X 1 0 0 1 1 1 X Word 2 
Out 

I_ X X X X X X X 1 1 X NC 

1 = HIGH LEVEL, 0 = LOW LEVEL, X = DON'T CARE, Z = HIGH IMPEDANCE. 
S1 and S2 refer to input strates of either 1 or o. 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions. Value 
Symbol Parameter v, Vo llol Voo Tlow * 25°C TH; h * 

(V) (V) (ItA) (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 

HCF 
0/5 5 20 0.04 20 150 
0/10 10 40 0.04 40 300 Types 
0/15 15 80 0.04 80 600 

VoH Output High 0/5 < 1 5 4.95 4.95 4.95 
Voltage 0/10 < 1 10 9.95 9.95 9.95 

0/15 < 1 15 14.95 14.95 14.95 
VoL Output Low 510 < 1 5 0.05 0.05 0.05 

Voltage 10/0 < 1 10 0.05 0.05 0.05 
15/0 < 1 15 0.05 0.05 0.05 

v,H Input High 0.5/4.5 < 1 5 3.5 3.5 3.5 
Voltage 1/9 < 1 10 7 7 7 

1.5/13.5 < 1 15 11 11 11 
V;L Input Low 4.5/0.5 < 1 5 1.5 1.5 1.5 

Voltage 9/1 < 1 10 3 3 3 
13.5/1.5 < 1 15 4 4 4 

loH Output 0/5 2.5 5 -2 -1.6 -3.2 -1.15 
Drive HCC 0/5 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 
0/5 2.5 5 -1.53 -1.36 -3.2 -1.1 

HCF 0/5 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 -1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 
• TLow = - ss·c for HCC dev;ce : - 40'C for HCF deVICe. 
• T "•h = + 125'C for HCC device : + 85'C for HCF device. 
The N01se Margin for both "1" and "0" level;s: IV m1n. With Voo = 5V, 2V mm. with Voo = IOV, 2.5V min. w~h Voo = 15V. 

•• Forced output disable. 

One 

1 

0 

z 
Word 2 

Out 

Word 2 
Out 

Word 1 
Out 

NC 

Unit 

ItA 

v 

v 

v 

v 

rnA 
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HCC/HCF40208B 

STATIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo TLow 

. 25°C TH1 h 
. 

(V) (V) (~) (V) Min. Max. Min. Typ. Max. Min. Max. 

loL Output 
HCC 

0/5 0.4 5 0.64 0.51 1 0.36 
Stnk 

Types 0/10 0.5 10 1.6 1.3 2.6 0.9 
Current 0/15 1.5 15 4.2 3.4 6.8 2.4 

0/5 0.4 5 0.52 0.44 1 0.36 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 
Types 

0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH. I;L Input HCC 0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 
Leakage Types 

Any Input 
Current HCF 15 ± 0.3 ±1o-s ± 0.3 ± 1 

Tyj)eS 0/15 

loH.IOL .. 3-State HCC ±10-4 0/18 0/18 18 ± 0.4 ± 0.4 ± 12 
Output Types 
Leakage HCF 0/15 0/15 15 ± 1.0 ±1o-4 ± 1.0 ± 7.5 Current Types 

c, Input Capacitance Any Input 5 7.5 
• T Low = - 55'C for HCC dev1ce : - 40'C for HCF dev1ce. 
• T H~h = + 125"C for HCC deVIce : + as·c for HCF device. 
The No1se Marg1n for both "1" and "O"Ievel!s .1V m1n. w1th Voo = 5V, 2V m1n with Voo = 10V, 2.5V min. with Voo = 15V. 
•• Forced output dtsable. 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = SOpF, RL = 200k!l, 
typical temperature coefficient for all V00 values is 0.3%/"C, all input rise and fall time= 20ns) 

Symbol Parameter Test Conditions Value 

Voo (V Min. Typ. Max. 

IPHL. Propagation Delay Time : 5 360 720 
IPLH Clock to Write Enable to Q 10 140 280 

15 100 200 
Read or Write Address to Q 5 300 600 

10 120 240 
15 85 170 

IPzH, 3-state Disable Delay Time 5 100 200 
IPHZ 10 50 100 

15 40 80 
lpzL. 3-State Disable Delay t1me 5 130 260 
IPLZ 10 60 120 

15 50 100 

ITHL• Output Transition Time 5 100 200 
irLH 10 50 100 

15 40 80 
lsetup Setup Time 5 0 -95 

Data to Clock Is (D) 10 0 -35 
15 0 -20 

Write Enable to Clock ts(WE) 5 250 125 
10 100 50 
15 70 35 

Write Address to Clock Is (WA) 5 250 125 
10 100 50 
15 70 35 
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rnA 

~ 

~ 

pF 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



HCC/HCF40208B 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Symbol Parameter 

t,, It Clock Rise and Fall Time 

I hold Hold Time 
Data to Clock th (D) 

Write Enable to Clock lh(WE) 

Write Address to Clock ls(WA) 

tw Clock Pulse Width 
Clock or Write Enable !w(CL) 

Write Address !w(WA) 

fcL Maximum Clock Input Frequency 

Output Low (sink) Current Characteristics. 
G-31 

I 
I-t-

Tamb•2s•c 
YG~~ --Typ. 

f---1--
---·Min. 

....... 
24 

20 

16 
~ 

12 
1/ - v05a15V 

" ~ ... - -- 1111 , 
SY 

~ .. ~ - SY 

10 12 Yos(V) 

Test Conditions Value Unit 
Voo (V Min. Typ. Max. 

5 15 
10 5 11.5 
15 5 
5 220 110 
10 100 50 ns 
15 80 40 
5 270 135 
10 130 65 ns 
15 80 40 
5 330 165 
10 140 70 
15 90 45 
5 350 175 
10 130 65 ns 
15 90 45 
5 300 150 
10 150 75 ns 
15 90 45 
5 1.5 3 
10 3.5 7 MHZ 
15 4.5 9 

Output High (source) Current Characteristics . 

-•oH 
(mA I 

20 

10 

0 

.,. .. 

I 
Tamb•25•t 

--Typ. 

j---Min. 

1/ 

~ 
I 

l--" 

.. 
sv 

-·· 

....... 
I I 

...... 
rv;;~,. 

-lOY 

- Y~V 

1-· -lOY 

10 
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HCC/HCF40208B 

Typical Propagation Delay Time vs. Load 
Capacitance (CL or WE to Q). 

G-4420 

1PLH 
tPHL amb:25-t 
(ns) 

400 
Vtl!hSV 

350 

300 

250 

200 

150 IOV 

15V 
100 

50 

10 zo Jo 40 so so 10 eo cL tpF) 

Typical Dynamic Power Dissipation vs. Input Fre­
quency. 

10' 
2 4 68 2 4 68 

10 102 101 t1 (KHz) 

TEST CIRCUITS 

Output-enable-delay-times and Waveforms. 
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Typical Transition Time vs. Load Capacitance. 
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Power-dissipation and Waveforms. 

'oo 

Quiescent Device Current. 

Input Current. 

Voo 

~ 
'ss 

NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND VsS· CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR Vss 

'oo 

'ss 

Voo 

'ss 

HCC/HCF40208B 

PGI (fl) 

PG2 

PG3 

REPETITIVE WAVEfORMS 

Input Voltage. 

S-207911 

5-199.1,12 
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HCC/HCF40257B 

QUAD 2-LINE-T0-1-LINE DATA SELECTOR/MULTIPLEXER 

• 3-STATE OUTPUTS 
• STANDARDIZED SYMMETRICAL OUTPUT 

CHARACTERISTICS 
• 5V, 10V, AND 15V PARAMETRIC RATINGS 
• INPUT CURRENT OF 100nAAT 18VAND25°C 

FOR HCC DEVICE 
• 100% TESTED FOR QUIESCENT CURRENT 
• MEETS ALL REQUIREMENTS OF JEDEC TEN­

TATIVE STANDARD No 13A, "STANDARD 
SPECIFICATIONS FOR DESCRIPTION OF "8" 
SERIES CMOS DEVICES" 

DESCRIPTION 
The HCC40257B (extended temperature range) 
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. 

June 1989 

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

~. 
M1 C1 

(Micro Package) (Plastic Chip Carrier) 

ORDER CODES : 
HCC40257BF HCF40257BM1 
HCF40257BEY HCF40257BC1 

PIN CONNECTIONS 

INPUT SELECT 16 Voo 

AI 15 OUTPUTOISABLE 

81 14 A< 

01 13 84 

A2 12 04 

82 11 A3 

02 10 83 

Vss 03 

S-4128 
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HCC/HCF40257B 

FUNCTIONAL DIAGRAM 

OUTPUT 
DISABLE 

AI 

81 01 

A2 

82 02 

A3 

83 03 

A4 

84 04 

INPUT 
SELECT 

ABSOLUTE MAXIMUM RATINGS 

Symbol Parameter Value Unit 

Voo . Supply Voltage : HCC Types -0.5 to+ 20 v 
HCF Types -0.5 to+ 18 v 

v, Input Voltage - 0.5 to Voo + 0.5 v 
I, DC Input Current (any one input) ± 10 mA 

Ptot Total Power Diss1pat1on (per package) 200 mW 
Dissipation per Output Transistor 
for Top = Full Package-temperature Range 100 mW 

Top Operat1ng Temperature : HCC Types -55to+125 oc 
HCF Types -40 to+ 85 oc 

Tstg Storage Temperature -65 to+ 150 oc 
Stresses above those listed under "Absolute Maximum Rat1ngs" may cause permanent damage to the device. This 1s a stress 
rating only and functional operat1on of the device at these or any other condillons above those md1cated 1n the operat1onal sect1ons 
of this specif1cat1on IS not Implied. Exposure to absolute max1mum ratmg conditions for extended penods may affect dev1ce reliability. 
• All voltages are with respect to Vss (GND). 

RECOMMENDED OPERATING CONDITIONS 

Symbol 

Voo 

v, 
Top 

2/6 
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Parameter 

Supply Voltage : HCC Types 
HCF Types 

Input Voltage 

Operating Temperature : HCC Types 
HCF Types 

~ SGS·niOMSON .,. ., I ~DCII®Ili!.I!C'II'IIIWIDCS 

Value Unit 

3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to+ 125 oc 
-40 to+ 85 oc 



LOGIC DIAGRAM 

TRUTH TABLE 

3-State 
Output 
Disable 

1 

0 

0 

0 

0 

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

Inputs 

Select 

X 

0 

0 

1 

1 

Z = High impedance. 

A 

X 

0 

1 

X 

X 

3 ADDrTJONAL IDENTICAL CIRCUITS 

*All INPUTS PROTECTED BY 
COSIMOS PROTECTION 
NETWOAt( 

Output 

B D 

X z 
X 0 

X 1 

0 0 

1 1 

'oo 

£1 'ss 

HCC/HCF402578 

'oo 

d 
~4 

9 
'ss 

Dl 

" 
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HCC/HCF40257B 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Conditions Value 
Symbol Parameter v, Vo llol Voo TLow * 25°C TH, h * Unit 

(V) (V) (f.lA) (V) Min. Max. Min. Tvo. Max. Min. Max. 
IL Quiescent 015 5 1 0.02 1 30 

Current HCC 0/10 10 2 0.02 2 60 
Types 0/15 15 4 0.02 4 120 

0/20 20 20 0.04 20 600 f.lA 
015 5 4 0.02 4 30 

HCF 
0/10 10 8 0.02 8 60 Types 
0/15 15 16 0.02 16 120 

VoH Output High 015 < 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 5/10 < 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 

v,H Input High Voltage 0.5/4.5 < 1 5 3.5 3.5 3.5 

1/9 < 1 10 7 7 7 v 
1.5/13.5 < 1 15 11 11 11 

v,L Input Low Voltage 4.5/0.5 < 1 5 1.5 1.5 1.5 

9/1 < 1 10 3 3 3 v 
13.5/1.5 < 1 15 4 4 4 

loH Output 015 2.5 5 -2 -1.6 -3.2 - 1.15 
Drive HCC 015 4.6 5 -0.64 -0.51 -1 -0.36 
Current Types 0/10 9.5 10 -1.6 -1.3 -2.6 -0.9 

0/15 13.5 15 -4.2 -3.4 -6.8 -2.4 

015 2.5 5 - 1.53 -1.36 -3.2 -1.1 rnA 

HCF 015 4.6 5 -0.52 -0.44 -1 -0.36 
Types 0/10 9.5 10 - 1.3 -1.1 -2.6 -0.9 

0/15 13.5 15 -3.6 -3.0 -6.8 -2.4 

IOL Output 015 0.4 5 0.64 0.51 1 0.36 
Sink HCC 

0/10 0.5 10 1.6 1.3 2.6 0.9 
Current Types 

0/15 1.5 15 4.2 3.4 6.8 2.4 

015 0.4 5 0.52 0.44 1 0.36 rnA 
HCF 

0/10 0.5 10 1.3 1.1 2.6 0.9 Types 
0/15 1.5 15 3.6 3.0 6.8 2.4 

ltH, ltL Input HCC 
0/18 18 ± 0.1 ±10-5 ± 0.1 ± 1 Leakage Tvpes 

Any Input 
Current HCF f.lA 

Types 0/15 15 ± 0.3 ±10-5 ± 0.3 ± 1 

loH. loL .. 3-State HCC 
Output TvPes 0/18 0/18 18 ± 0.4 ±10-4 ± 0.4 ± 12 

Leakage HCF 
±1o-4 

f.lA 
Current Tvpes 0/18 0/18 18 ± 1.0 ± 1.0 7.5 

c, Input Capacitance Any Input 5 7.5 pF 

* TLow = - 55'C for HCC dev1ce . - 40'C for HCF device. 
* TH•oh = + 125'C for HCC dev1ce : + 85'C for HCF dev1ce. 

The Noise Margin for both "1" and "0" level IS :IV min. w1th Voo = 5V, 2V mm. With Voo = 10V, 2.5V mm. with Voo = 15V. 
•• Forced output disable. 
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HCC/HCF40257B 

DYNAMIC ELECTRICAL CHARACTERISTICS (T amb = 25°C, CL = 50pF, RL = 200kll, 
typical temperature coefficient for all V00 values is 0.3%fOC, all input rise and fall time= 20ns) 

Symbol Parameter 

tPLH, Propagation Delay Time 
tPHL Data Input to Output 

Select to Output 

Output Disable to Output 

trHL Transition Time 
ITLH. 

Output Low (sink) Current Characteristics. 
__.,. 

24 

I-
Tarnb•2S•c 

YG~~ --Typ. 
I- ---Min. 

zo 

16 
101 

v I""" 

I ~- v05.1sv 12 

~ .. ~-r--, 
5 

II. " .,.., 5¥ 

10 1Z •os<Yl 

Typical Propagation Delay Time vs. Load 
Capacitance (Data Input to Output). . ..,, 

Tarnb .zs"C 

•oil"'• 

140 

120 

100 

80 llY 

60 15¥ 

40 

20 

0 zo 40 60 

Test Conditions Value Unit 
Voo (V) Min. Typ. Max. 

5 150 300 

10 70 140 ns 

15 50 100 

5 190 380 

10 85 170 ns 

15 65 130 

5 95 190 

10 50 100 ns 

15 40 80 

5 100 200 

10 50 100 ns 

15 40 80 

Output High (source) Current Characteristics . 

·•oH 
(mA l 

20 

10 

0 

1-
1-

lJJ 

~ 
~, 

I I 
r....,.zs·c 
--Typ, 
-Min. 

II 
'/ .. 

5¥ 

l-5¥ 

I 

....... 
I I 

..... ~., 
1/ 

..... ~ ·lOY 

.. ~· 
""·1- ·10'1 

10 

Typical Transition Time vs. Load Capacitance. 

G-2007n 
1nH 
ITHL Tamb = 2s•c 
(ns) 

160 

140 

120 
oo= 

100 

80 

60 ~ 
40 ~ 

15 

20 

10 20 30 40 SO 60 70 80 CL (pF) 
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HCC/HCF40257B 

Typical Dynamic Power Dissipation vs. Input Fre­
quency (one input to one output). 

1'amb="·c 

.,,. 

10' 
' • ' I } ~J"ffllj 

·~--,. 

~ 
' "'' . . 
' 

10 
' . .. ' ... 

10 •o' 

TEST CIRCUITS 

Quiescent Device Current. 

Input Leakage Current. 
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NOTE: MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
V00 AND VSS• CONNECT 
ALL UNUSED INPUTS TO 
EITHER Voo OR VSS 

/,' 

- c .. sooF 
•L= 

II lllill II ... ' .. 

5-1992!1 

Voo 

5-199412 

•ss 

Input Voltage. 
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M22100 

4 X 4 CROSSPOINT SWITCH WITH CONTROL MEMORY 

• LOW ON RESISTANCE- 75 n TYP. AT 
Voo = 12V 

• "BUILT-IN" CONTROL LATCHES 
• LARGE ANALOG SIGNAL CAPABILITY± Voo/2 
• TRANSMITS SIGNALS UP TO 10 MHz 
• MATCHED SWITCH CHARACTERISTICS 

L\RoN = 18 n TYP. AT Voo- Vss = 12 V. 
• HIGH LINEARITY:- 0.5 o/o DISTORTION (typ.) 

AT f = 1 KHz, V1N = 5 V PEAK TO PEAK, Voo­
Vss=10V,RL=10Kn 

• STANDARD COS/MOS NOISE IMMUNITY 
• 100 o/o TESTED FOR QUIESCENT CURRENT 

DESCRIPTION 
The M221 00 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-lew, and then addres-

FUNCTIONAL DIAGRAM 

9 1 12 13 

15 ,, 10 11 

VSS {GND):B 

v00 = 1s s-l4n 

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 : 
M221 00 81 M221 00 F1 

PIN CONNECTIONS 

" '' v00 

OATAIN Z 15 n 

14 Y2 

13 14 

12 X3 

II V4 

STROBE 7 10 Y3 

•ss " 

TRUTH TABLE 

Address 
Select Address Select 

A B c D A B c D 

0 0 0 0 X1 Y1 0 0 0 1 X1 Y3 

1 0 0 0 X2 Y1 1 0 0 1 X2 Y3 

0 1 0 0 X3 Y1 0 1 0 1 X3 Y3 

1 1 0 0 X4 Y1 1 1 0 1 X4 Y3 

0 0 1 0 X1 Y2 0 0 1 1 X1 Y4 

1 0 1 0 X2 Y2 1 0 1 1 X2 Y4 

0 1 1 0 X3 Y2 0 1 1 1 X3 Y4 

1 1 1 0 X4 Y2 1 1 1 1 X4 Y4 

September 1988 1 /9 
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M22100 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 
Voo * Supply Voltage: Ceramic Types -0.5to +20 v 

Plastic Types -0.5to +18 v 
v, Input Voltage -0.5 to Voo + 0.5 v 
h 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 +125 •c 
Plastic Types -40 to +85 •c 

Tstg Storage Temperature -65 to +150 •c 
.. Stresses above those listed under "Absolute Maximum Ratings" may cause penn anent damage tothed9VIC9. Th1s 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 reliabil~y 
• All voltage values are referred to Vss pin voltage. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 
Voo Supply Voltage: Ceramic Types 

Plastic Types 

VI Input Voltage 

Top Operating Temperature: Ceramic Types 

LOGIC DIAGRAM 

Plastic Types 

DATA 
IN 

X1-X4 

SWITCH 
MATRIX VI-V4 

A B C 0 S-l4ll 

ADDRESS INPUT 

2/9 
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Value Unit 
3 to 18 v 
3 to 15 v 

0 to Voo v 
-55 to +125 •c 
-40 to +85 •c 



M22100 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Condltlos 
Symbol Parameter v. Voo TLow* 

(V) (V) Min. 

CROSSPOINT 

IL Quiescent 5 
Supply 

F1 10 
Current 

15 

20 

5 
B1 10 

15 

RoN On 5 
Resistance 

F1 Any Switch 10 

12 

15 

5 

B1 V1s = 0 to Voo 10 

12 

15 

~ON Resistance ~RoN 5 
(Between any two 10 
channels) 

12 

15 

OFF 
F1 

All Switch 
0/18 18 Channel OFF 

Leakage r--
Current B1 0/15 15 

CONTROL 

v.L Input Low OFF Switch 5 
Voltage IL < 0.2 J.LA 10 

15 

V1H Input High ON Switch 5 3.5 
Voltage see RoN 10 7 

Characteristics 
15 11 

h Input ~ Any Control 0/18 18 
Current Input 0/15 15 1 

c. Input Capacitance Any Input 
• Determn1ed by mm1mum feas1ble leakage measurement for automatic testing 
' T LON= -55 °C lor HCC deVICe: -40 °C for HCF device. 
' THIGH= +125°Cior HCCdevice: +85 °Cfor HCFdevice. 

Max. 

450 

135 

100 

70 

1000 

145 

110 

75 

±0.1 

±0.3 

1.5 

3 

4 

±0.1 

±0.3 

Value 

25°C THIGH* 

Min. Typ. Max. Min. Max. 

0.04 5 150 

0.04 10 300 

0.04 20 600 

0.08 100 3000 

0.04 20 150 

0.04 40 300 

0.04 80 600 

225 1250 1625 

85 180 230 

75 135 175 

65 95 125 

225 1250 1440 

85 180 205 

75 135 155 

65 95 110 

35 

20 

18 

15 

±10'3 ±0.1• ±1 

±10'3 ±0.3 ±1 

1.5 1.5 

3 3 

4 4 

3.5 3.5 

7 7 

11 11 

±10'5 ±0.1• ±1 

±10"5 ±0.3 ±1 

5 7.5 

The N01se Margin lor both "1" and "0" level1s: 1V m1n. with Voo =5 V, 2 V mm. wrth Voo= 10 V, 2.5 Vm1n. wlthVoo = 15 V 

Unit 

!lA 

n 

n 

J.LA 

v 

v 

!lA 

pF 
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M22100 

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

Test Conditions Value 
Symbol Parameter fl RL VIS" Voo Unit 

(KHz) (KW) (V) (V) Min. Typ. Max. 

CROSSPOINT 

IPHL Propagation Delay Time 5 5 30 60 
IPLH 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 

Vas 
20 Log-=-3 dB 

Vts 

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 
Attenuation of 11 0 dB Sine Wave Input 

c Capacitance 
Xn to Ground 5·15 

18 
pF 

Yn to Ground 30 
Feedthrough 0.4 

CONTROLS 

IPHZ Propagation Delay Time 5 500 1000 
Strobe to Output (Switch See Figure 1 10 230 460 ns 
Turn-ON to High Level) 15 145 290 

IPZH Propagat1on Delay Time 5 500 1000 
Data-In to Output (Swrtch See Figure 2 10 220 440 ns 
Tum-ON to High Level) 15 135 270 

IPZH Propagation Delay T1me 5 480 960 
Address to Output (Switch See Figure 3 10 225 450 ns 
Turn-ON to High Level) RL=1KQ 

CL =50 pF 15 150 300 

IPHZ Propagation Delay Time lr, If= 20 ns 5 450 900 
Strobe to Output (Switch See Figure 1 10 200 400 ns 
Turn-OFF) 15 165 330 

IPZL Propagation Delay Time 5 500 1000 
Data·ln to Output (Sw~ch See Figure 2 10 220 440 ns 
Tum-ON to Low LeveQ 15 135 270 

IPHZ Propagation Delay Time 5 425 850 
Address to Output See Figure 3 10 190 380 ns 
(Switch Turn-OFF) 15 145 290 

!setup Setup T1me Data-In to 5 200 400 
Strobe, Address 10 80 160 ns 

15 50 100 
• Peak to peak vol1age symmetncal about Voo/2 
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M22100 

DYNAMIC ELECTRICAL CHARACTERISTICS (continued) 

Test Conditions Value 
Symbol Parameter I ft RL I Vts• Voo Unit 

(KHz) (KW) (V) (V) Min. Typ. Max. 

CONTROLS (continued) 

thold Hold Time Data-In to 5 180 
Strobe, Address 

RL= 1 KO 10 110 ns 

CL=50pF 15 35 

lcj) Switching Frequency tr, It= 20 ns 5 0.6 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 

10 1 

mV Data-In, Address, or 10 10 75 
Storbe to Output (peak) 

• Peak to peak volalge symmelrical about Voo/2 

Typical ON Resistance vs. Input Signal Voltage at 
Voo =- Vss = 2.5 V. 

Typical ON Resistance vs. Input Signal Voltage at 
Voo =- Vss = 5 V. 

RoN 
(Q) 

240 

200 

160 

120 

80 

40 

. .... -
I I ' l 

i I : I I 

' ' N. ' I I 

I f.-0..-' Tomb=~~ 
I I ..... I I 

I'-!" \. 
I / I I !'-: ' 
' L ,... 

I/"' .~ , , 'I. '\ 25'C ' 

ll' : ·'' .... ' I ,, -SS"C 

' I 

"oo=•2 sv : ' ' l 
Vss=-2 sv i I 

I 
i i i I ' l 1 

-4 -3 -2 -1 0 ...._ 1 

RON 
(.II) 

120 

100 

80 

60 

40 

20 

I 

' 

,..... 
I 

...... 

'~oo=•sv 

"ss=-5 

I 

-8 -6 -4 -2 

j_ i 
I I 

I Tamb =2s•c 
: """ 1"'-H-'"' ' , 

I I 

............ .J,.; ........... 25"C -~ i -SS'C 

: : 

i ! ! 
' I 

I ' 
I 1 I ' l 

'~•s t'IJ 
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M22100 

Typical ON Resistance vs. Input Signal Voltage at 
Voo =- Vss = 7.5 V. 

RON 
!DJ 

120 

100 

80 

60 

40 

20 

' i i _Llll 
! ' 
1v00u7SV ' I ; 

' -ivss= -7sv , I I I 
' I 

l 
1-'-. •Tamb-IZS•t 

I : 
~; 

I"'' 
........... ' -os•t 

I 

! I I ! 

I 

-8 -6 -4 -2 

G .1.690 

' 
I I I 

! 
I 
I 
I 

·---r-
I I 
! I 
' 

I 

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

Yos 
{Y J 

10 r-

l/ 

Tamb=zs•c 

Yoo='ov 

~ 
~ 

/ 

G-.t.692 

I 
I 

I/. 1Kn 

~ ~ SODA 

"'ot-~~ I 

~ ,VS STROBE=Yoo 

~ OATA-IN=Yoo 

I~ 
YJs Yos 

sw 
RL 

"ss 

Typical Crosstalk Between switches vs. Signal 
Frequency. 

. I 

'I I 
·iJ:: i 'II 

ihl I 
! ! : 

I• 

10 10' 

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

RoN 

UIJ 

240 

200 

160 

120 

eo 

40 

: Tamb-=Zs•c I 

' ! 

I I 

i I 
I .j 1\ 
I IJ 
' ! !/ I 
I I 

I 

I I 

' ' ...;....,.. 
I l:.L I 1"'-.; 

T I ........ 
! I I 

. I I I I 

-· -6 -4 -2 

G "" 
I I 

I ' 
I 

I ' 
v00 ... zsv t-
Yss=-zsv 

I 

'· 
:!.SV 

.....---.., 't.75Y - .,. 
I I 

Typical Swich ON Frequency Response 
Characteristics. 

Yos Tamb=zs•c 1 ; • 

{Yl Yoo=•SY,'"ss=-SY _ _,__:__._.,_,__--++t-:mfl 
Y15 =5Vp-p 

4 S1ne wave 177V RMS 
YoATA .. IN:.SV 
Cl:ISpF 

oL-LLLWWL-LLlllllli~-Uuu~_u~w. 

10' 103 

Typical Dynamic Power Dissipation vs. Switching 
Frequency .. 
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TEST CIRCUITS 

Quiescent Current. 

Off Switch Input or Output Leakage Current. 

'~oo "oo 

'ss 

Input Current. 

v~ 
'ss 

Dynamic Power Dissipation. 

MOTE CLOSE SWITCH S AFTER 
APPt.VING YOO 

Croostalk Between Switch Circuits in the Same Package. 

ON 

OFF 

SW::ANY CROSSPOINT 

S-5212 

M22100 

'oo 

NOTE MEASURE INPUTS 
SEQUENTIALLY TO BOTH 
Voo AND \IsS CONNEtT 
ALL UNUSED INPUTS TO 
EfTHER Yoo OR Yss 
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M22100 

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

ON 

1Kil 

SW:ANY CROSSPOINT 
STROBE :DATA-IN •Voo 

v,. 

SOpF 

S- 520811 

S-5209 

Waveforms for Crosstalk (control input to signal output). 

CONTROLS 

SW:ANY CROSSPOINT 
~-5210 

Voo­
CONTROL 

0 

50mV ~,._~ __j,..__l~ 
Vos 0 ~~v---r'·-r·-

-50mV - SCOS700 

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

STROBE 

DATA IN 

DATA IN 
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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 Yoo •oo 

~~ DATA IN rGJ·~ DATA IN O 50'"f. 

y ... IPZL .• 
50pF ••• 

I50pf 
Yoo-

... ... ..... 
u---- -~ 

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

•oo ------,r--. 
ADDRESS 

... 
DATA IN 

Yas1 
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M22101 
M22102 

4 X 4 X 2 CROSSPOINT SWITCHES 
WITH CONTROL MEMORY 

• LOW ON RESISTANCE- 75 Q TYP AT 
Voo = 12 V 

• "BUlL T-IN" LATCHED INPUTS 
• LARGE ANALOG SIGNAL CAPACITY± Voo/2 
• 1 0 MHz SWITCH BANDWITH 
• MATCHED SWITCH CHARACTERISTICS 
• L\RON=8nTYP,ATVoo=12V 
• HIGH LINEARITY- 0.25% DISTORTION TYP, 

AT f = 1 kHz, V1N = 5 V, Voo- Vss = 10 V AND 
Rl = 1 Q 

• 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 ofthe sixteen crosspoint pairs can be 
selected by applying the appropriate four-line ad­
dress and any number of crosspoint pairs can be ON 
simultaneously. Corresponding crosspoints in each 
array are turned on and OFF simultaneously, also. 

In the M221 01, 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 

September 1988 

8 

c 

YT 

Y4' 

0 

Yoo 
A 

X2 

V1 

Y2 

X4 

113 

Y4 

Y3 

X1 

DATA 

Therefore all switches must be turned off by putting 
the strobe high!, 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 Ka (set) 
input while a logical ZERO is on the Kb (rP.set) input, 
and turned off by applying a logical ONE to the Kb 
input while a logical ZERO is on the Ka input. In this 
respectthe control latches of the M221 02 are similar 
to SET/RESET flip-flops. They differ, however, in 
that the simultaneous application of ONEs to the Ka 
and Kb inputs turns off (resets) all crosspoints. All 
crosspoints in both devices must be turned off as 
Voo is applied. 

81 F1 
{Plastic Package) (Ceramic Package} 

ORDER CODES : 
M22XXX 81 M22XXX F1 

8 

c 

0 

Yoo 

A 

X2 

V1 

Y2 

X4 

Xl 

V4 

Y3 

X1 
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M22101/M22102 

ABSOLUTE MAXIMUM RATING 

Symbol Parameter Value Unit 

Voo Supply Voltage: Ceramic Type -0.5 to +20 v 
Plastic Type -0.5 to +18 v 

v, Input Voltage -0.5 to Voo + 0.5 v 
h 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 Type -55 to +125 oc 

Plastic Type -40 to +85 oc 

Tstg Storage Temperature -65 to +150 oc 

Stresses above those listed under "Absolute Maxtmum Rattngs" may cause pe1111anent damage to the devtce. This is a stress rating only and functional 
operation of the devtce at these or any other condibons above those tndtcated tn the operational sections of this spectftcation is not implied. Exposure 
to absolute maxtmum rating conditions for external periods may affect device reliability. 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter Value Unit 

Voo Supply Voltage: Ceramic Type 3 to 18 v 
Plastic Type 3 to 15 v 

v, Input Voltage 0 to Voo v 
Top Operating Temperature: Ceramic Type -55 to +125 oc 

Plastic Type -40 to +85 oc 

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 1 0 (X4 Y4) & (X4' Y4') 

No CHange X X X X 0 X xxxx 
Note: 1 = Htgh, 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) &lX4' 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 = Htgh, 0 =Low, X= Don t Care 

2/5 
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DECODER TRUTH TABLE 

Address 
Select 

Address 
A B c D A B c 
0 0 0 0 X1 Y1 X1'Y1' 0 0 0 

1 0 0 0 X2Y1 X2' Y1' 1 0 0 

0 1 0 0 X3 Y1 X3' Y1' 0 1 0 
1 1 0 0 X4Y1 X4' Y1' 1 1 0 

0 0 1 0 X1 Y2 X1'Y2' 0 0 1 

1 0 1 0 X2Y2 X2' Y2' 1 0 1 

0 1 1 0 X3 Y2 X3' Y2' 0 1 1 

1 1 1 0 X4 Y2 X4' Y2' 1 1 1 

FUNCTIONAL AND BLOCK DIAGRAM 

[~~ 
•• 

ZJ 

AOOAESS OECOOERS 

* INPUlS ~TECTmBY 
COSIMOS PFCTECTK'IN 
NETWORK 

,_..., 

16 

.. 

LATCJ£5 

I) 

XI' .,. 
SIGNAL5 .. lOUT) 

~ SGS·ntOMSON •>"'f/ lii!UICGI@I<I!.IECVIJI©OODCill 

M221 01 /M221 02 

Select 
D 
1 X1 Y3 X1'Y3' 

1 X2Y3 X2' Y3' 

1 X3 Y3 X3' Y3' 

1 X4 Y3 X4' Y3' 

1 X1 Y4 X1'Y4' 

1 X2 Y4 X2'Y4' 

1 X3 Y4 X3' Y4' 

1 X4 Y4 X4' Y4' 

21 ., 
20 

Y2 

SIGNALS 
OUT(IN) 

Y3 

17 .. 

Y1' 

Y2' 

SIGNALS 
OUT( IN) 

YJ' 

... 

XJ' X4 
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M22101/M22102 

STATIC ELECTRICAL CHARACTERISTICS (over recommended operating conditions) 

Test Condltlos Value 
Symbol Parameter VI Voo TLow• 25 °C THIGH. Unit 

(V) (V) Min. Max. Min. Typ. Max. Min. Max. 

CROSSPOINT 

IL Ou1escent 5 0.04 5 150 
Supply 

F1 10 0.04 10 300 
Current 15 0.04 20 600 

20 0.08 100 3000 
llA 

5 0.04 20 150 
B1 10 0.04 40 300 

15 0.04 80 600 

RoN On 5 450 225 1250 1625 
Resistance 

F1 Any SwitcH 10 135 85 180 230 

12 100 75 135 175 

15 70 65 95 125 0 

5 1000 225 1250 1440 

B1 V1s = 0 to Voo 10 145 85 180 205 

12 110 75 135 155 

15 75 65 95 110 

~ON Resistance ~RoN 5 35 
(Between any two 10 20 0 
cHannels) 12 18 

15 15 

OFF F1 All SwitcH 0/18 18 ±0.1 ±10'3 ±0.1• ±1 
CHannel - OFF 

11A Leakage B1 0/15 15 ±0.3 ±10'3 ±0.3 ±1 
Current 

CONTROL 

VIL Input Low OFF SwitcH 5 1.5 1.5 1.5 
Voltage IL < 0.2 ItA 10 3 3 3 v 

15 4 4 4 

V1H Input HigH ON SwitcH 5 3.5 3.5 3.5 
Voltage see RoN 10 7 7 7 v 

CHaractenstics 
15 11 11 11 

h Input ~ Any Control 0/18 18 +0.1 +10·5 ±0.1 +1 
!lA Current 1 Input 0/15 15 ±0.3 +1o·s ±0.3 ±1 

C1 Input Capacitance Any Input 5 7.5 IPF .. 
• Determined by m1n1mum feas1ble leakage measurement for automatiC testing 
• T LOW= -55 •c for HCC dev1ce: -40 •c for HCF device. 
• THIGH= +125°C forHCCdevice: +85 •ctor HCFdevice 
The N01se Marg1n for both "1" and "fY' level1s IV mtn. wrth Voo = 5 V, 2 V m1n. Wllh Voo = 10 V, 2.5 V m1n With Voo = 15 V 
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M221 01/M221 02 

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

Symbol Parameter Test Conditions Value Unit 
Voo (V) Min. Typ. Max. 

tPHL Propagation Delay Time Address or Strobe 200 ns 
tPLH Inputs to Output 

RL=10Kn 
tPHL Propagation Delay Time Across Crosspoint CL=50pF 12 20 ns 
tPLH 

Minimum Strobe Pulse WidtH 80 ns 
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5I SGS·1MOMSON 
~ l ~O©lm@~[L~©'ii'lm©~O©~ 

A 3.3 0.130 

a1 0.7 0.028 

B 1.39 1.65 0.055 0.065 

81 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 

e4 7.62 0.300 

F 7.1 0.280 

4.8 0.189 

L 3.3 0.130 

z 0.44 1.6 0.017 0.063 " 

______ ;~.':~-~ 



mm 
DIM. 

MIN, TYP. MAX. 

a1 0.51 

B 1.39 1.65 

b 0.5 

b1 0.25 

D 20 

E 8.5 

e 2.54 

e3 15.24 

F 7.1 

I 5.1 

L 3.3 

z 1.27 2.54 

b z 
e3 

852 

Inch 

MIN. TYP. MAX. 

0.020 

0.055 0.065 

0.020 

0.010 

0.787 

0.335 

0.100 

0.60"0 

0.280 

0.201 

0.130 

0.050 0.100 

B e 
z 

OUTUNEAND 
MECHANICAL DATA 

Plastic DIP14 

~ 

r 
b1 

L 

I· 
E 

I 

1 

·I 

P001A 



DilL 
m!ll 

MIN. TYP. MAX. 

a1 0.51 

B 0.77 1.65 

b 0.5 

b1 0.25 

D 20 

E 8.5 

e 2.54 

e3 17.78 

F 7.1 

I 5.1 

L 3.3 

z 1.27 

-~ 

z 

I Inch 

MIN. TVP. 

0.020 

0.030 

0.020 

0.010 

0.335 

0.100 

0.700 

0.130 

e3 

D 

MAx. 

0.065 

0.787 

0.280 

0 201 

0.050 

OUTUNEAND 
MECHANICAL DATA 

Plastic DIP16 (0.25) 

§1~ 
I· 

E 

·I 

P001C 

853 



OIM. 
mm Jncb 

MIN. TYfl. MAX. MIN. TYfl. MAX. 

a1 0.254 0.010 

B 1.39 1.65 0.055 0.065 

b 0.45 O.Q18 

OUTUNEAND . I 
M&CHANICAL.DATA . 

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 7.1 0.280 

I 3.93 0.155 

L 3.3 0.130 

z 1.34 0.053 Plastic DIP20 (0.25) 

--' 

z I· 
E 

·I e3 z 

I' 
D 

.I 
20 11 ] 

10 

P001J 
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mm 
DIM. 

MIN. TYP. 

a1 0.63 

b 0.45 

b1 0.23 

b2 1.27 

D 

E 15.2 

e 2.54 

e3 27.94 

F 

I 4.445 

L 3.3 

inch 

MAX. MIN. TVP. 

0.025 

0.018 

0.31 0.009 

0.050 

32.2 

16.68 0.598 

0.100 

1.100 

14.1 

0.175 

0.130 

MAX. 

0.012 

1.268 

0.657 

0.555 

OUTUNEAND 
MECHANICAL DATA 

Plastic DIP24 (0.25) 

P043A 
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- ,mm 

MIN. TYP. 

A 

B 

D 3.3 

E 0.38 

e3 15.24 

F 2.29 

G 0.4 

H 1.17 

L 0.22 

M 1.52 

N 

p 7.8 

a 

856 

MAX. MIN. 

20 

7.0 

0.015 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0.31 0.009 

2.54 0.060 

10.3 

8.05 0.307 

5.08 

Inch 

TYP. MAX. 

0.787 

0.276 

0.130 

0.600 

0.110 

0.022 

0.060 

0.012 

0.100 

0.406 

0.317 

0.200 

OUTUNEAND 
MECHANICAL ,DATA 

Ceramic DIP14/1 

P053C 



DIM. 
rnm 

MIN. TVP. MAX. 

A 20 

B 7 

D 3.3 

E 0.38 

e3 17.78 

F 2.29 2.79 

G 0.4 0.55 

H 1.17 1.52 

L 0.22 0.31 

M 0.51 1.27 

N 10.3 

p 7.8 8.05 

a 5.08 

Inch 

MIN. TVP. MAX. 

0.787 

0.276 

0.130 

O.Q15 

0.700 

0.090 0.110 

0.016 0.022 

0.046 0.060 

0.009 0.012 

0.020 0.050 

0.406 

0.307 0.317 

0.200 

A 

D D 

c 

~I 

'1 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP16/1 

I. N .I 

P053D 

857 



DIM. 

MIN. 

A 

B 

D 

E 0.5 

e3 

F 2.29 

G 0.4 

I 1.27 

L 0.22 

M 0.51 

N1 

p 7.9 

Q 

858 

nun Inch 

TVP. MAX. MIN. TVP. 

25 

7.8 

3.3 0.130 

1.78 0.020 

22.86 0.900 

2.79 o.o'9o 

0.55 0.016 

1.52 0.050 

0.31 0.009 

1.27 0.020 

4° (min.), 15° (max.) 

8.13 0.311 

5.71 

MAX. 

0.984 

0.307 

0.070 

0.110 

0.022 

0.060 

0.012 

0.050 

0.320 

0.225 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP20 

P057H 



DIM. ..... 
A 

B 13.05 

c 3.9 

D 3 

E 0.5 

e3 

F 2.29 

G 0.4 

I 1.17 

L 0.22 

M 1.52 

N1 

p 15.4 

a 

• Inch 

lYP. MAX. MIN. TYP. 

32.3 

13.36 0.514 

5.08 0.154 

0.118 

1.78 0.020 

27.94 1.100 

2.79 0.090 

0.55 0.016 

1.52 0.046 

0.31 0.009 

2.49 0.060 

4° (min.), 15° (max.) 

15.8 0.606 

5.71 

A 

MAX. 

1.272 

0.526 

0.200 

0.070 

0.110 

0.022 

0.060 

0.012 

0.098 

0.622 

0.225 

m 

OUTLINE AND 
MECHANICAL DATA 

Ceramic DIP24 

P058C 

859 



mm 
DilL 

MIN. TVP. MAX. 

A 9.78 10.03 

B 8.89 9.04 

D 4.2 4.57 

d1 2.54 

d2 0.5& 

E 7.37 8.38 

e 1.27 

e3 5.08 

F 0.38 

G 0.101 

M 1.27 

M1 1.14 

M1 

860 

MIN. 

0.385 

0.350 

0.165 

0.290 

B 

A 

Inch 

TVP. MAX. 

0.395 

0.356 

0.180 

0.100 

0.022 

0.330 

0.050 

0.200 

0.015 

0.004 

0.050 

0.045 

w 

OUTLINE AND 
MECHANICAL DATA 

PLCC20 

d2 
d1 

I 0 I G (Seatitg Plane Coplanarity) D 

M 

P027A 



5I SGS·1HOMSON 
~ l ~o©rnJ©rnrsrn©'D'rnJ©[t;!]O©® 

A 1.75 0.069 

a1 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 

c 0.25 0.5 0.010 0.020 

c1 45° (typ.) 

D 4.8 5.0 0.189 0.197 

E 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.) 

(.) 
c1 

E 

M 

• 5 

LL 

P013M 

861 



DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 8.55 

E 5.8 

e 1.27 

e3 7.62 

F 3.8 

G 4.6 

L 0.5 

M 

s 

14 

862 

MAX. MIN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

8.75 0.336 

6.2 0.228 

4.0 0.15 

5.3 0.181 

1.27 0.020 

0.68 

so (max.) 

D 

Inch 

TYP. MAX. 

0.069 

0 008 

0.063 

0.018 

0.010 

0.020 

0.344 

0.244 

0.050 

0.300 

0.157 

0.208 

0.050 

0.027 

8 

M 

LL 

OUTLINE AND 
MECHANICAL DATA 

8014 

P013G 



DIM. 
mm 

MIN. T'tP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.19 

c 0.5 

c1 

D 9.8 

E 5.8 

e 1.27 

e3 8.89 

F 3.8 

G 4.6 

L 0.5 

M 

s 

b 

MAX. MIN. 

1.75 

0.2 0.004 

1.6 

0.46 0.014 

0.25 0.007 

45° (typ.) 

10 0.386 

6.2 0.228 

4.0 0.150 

5.3 0.181 

1.27 0.020 

0.62 

so (max.) 

e3 

D 

Inch 

TYP. MAX. 

0.069 

0.008 

0.063 

0.018 

0.010 

0.020 

0.394 

0.244 

0.050 

0.350 

0.157 

0.209 

0.050 

0.024 

M 

LL 

OUTUNEAND 
MECHANICAL DATA 

S016 

P013H 
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DIM. 
mm 

MIN. TYP. 

A 

a1 0.1 

a2 

b 0.35 

b1 0.23 

c 0.5 

c1 

D 12.6 

E 10 

e 1.27 

e3 11.43 

F 7.4 

L 0.5 

M 

s 

MAX. MIN. 

2.65 

0.2 0.004 

2.45 

0.49 0.014 

0 32 0.009 

45° (typ.) 

13.0 0.496 

10.65 0.394 

7.6 0.291 

1 27 0 020 

0.75 

so (max.) 

inch 

TYP. 

0.020 

0.050 

0.450 

MAX. 

0.104 

0.008 

0.096 

0 019 

0.013 

0.510 

0.419 

0.300 

0 050 

0.030 

OUTLINE AND 
MECHANICAL DATA 

S020 

GJBiiiiiiiiiiiJBiJiii 1~'"' ==! 1= e3 e .I J k;-~1. E'----------+l._ .I "j 
D 

M 

20 11 

LL 

1 10 

P013L 
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"' mm lncll 
Dill. 

MIN. lYP. MAX. MIN. lYP.· MAX. 

A 2.65 0.104 

a1 0.1 0.2 0.004 0.008 

a2 2.45 0.096 

b 0.35 0.49 0.014 0.019 I 
b1 0.23 0.32 0.009 0.013 

c 0.5 0.020 

c1 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.) 

G o o o o o o o o o o olJ ~I 4 
b,~.----:--- ~.~ J 
I. 

24 13 

OUTUNEAND 
MECHANICAL DATA 

S024 

E 

865 
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SALES OFFICES 

EUROPE 

DENMARK 
2730HERLEV 
Herlev Torv, 4 
Tel (45-42) 94.85 33 
Telex 35411 
Telefax (45-42) 948694 

FINLAND 
LOHJA SF-08150 
Kaqalankatu, 2 
Tel (358-12) 15511 
Telefax (358-12) 155 66 

FRANCE 
94253 GENTILLY Cedex 
7- avenue Gallien1- BP 93 
Tel (33-1) 47 40 75 75 
Telex 632570 STMHQ 
Telefax (33-1) 47 40 79 10 

67000 STRASBOURG 
20, Place des Hailes 
Tel (33) 88 75 50 66 
Telex 870001 F 
Telefax (33) 88 22 29 32 

GERMANY 
6000 FRANKFURT 
Gutleutstrasse 322 
Tel (49-69) 237492-3 
Telex 176997 889 
Telefax (48-69) 231957 
Teletex. 6997689=STVBP 

8011 GRASBRUNN 
Bretomscher R1ng 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 

5202HENNEF 
Reuther Strasse 1 A-C 
Tel (49-2242) 6088 

(49-2242) 4019/4010 
Telefax (49-2242) 84181 

8500 NURNBERG 20 
Erlenstegenstrasse, 72 
Tel (49-911)59893.{) 
Telex 626243 
Telefax (49-911) 5980701 

7000 STUTTGART 31 
M1ttlerer Plad 2-4 
Tel (49-711) 13988-0 
Telex 721718 
Telefax (49-711) 8661427 

ITALY 
20090 ASSAGO (MI) 
V le M1lanof1on - Strada 4- Palazzo N4/A 
Tel (39-2) 89213 1 (10 hnee) 
Telex 330131 -330141 SGSAGR 
Telefax (39-2) 8250449 

40033 CASALECCHIO Dl RENO (BO) 
V1a R Fuc1n1, 12 
Tel (39-51) 591914 
Telex 512442 
Telefax (39-51) 591305 

00161 ROMA 
V1a A Torlon1a, 15 
Tel (39-6) 8443341 
Telex 620653 SGSATE I 
Telefax (39-6) 844447 4 

NETHERLANDS 
5652 AR EINDHOVEN 
Meerenakkerweg 1 
Tel (31-40) 550015 
Telex 51186 
Telefax (31-40) 528835 

SPAIN 
08021 BARCELS\)NA 
Calle Platon, 6 41 Roar, S"' Door 
Tel (34-3) 4143300-4143361 
Telefax (34-3) 2021461 

28027 MADRID 
Calle Albacete, 5 
Tel (34-1) 4051615 
Telex 46033 TCCEE 
Telefax (34-1) 4031134 

SWEDEN 
S-16421 KISTA 
Borgar!Jordsgatan, 13- Box 1094 
Tel (46-8) 7939220 
Telex 12078 THSWS 
Telefax (46-8) 7504950 

SWITZERLAND 
1218 GRAND-SACONNEX (GENEVA) 
Chem1n Francois-Lehmann, 18/A 
Tel (41-22) 7986462 
Telex 415493 STM CH 
Telefax (41-22) 7984669 

UNITED KINGDOM and EIRE 
MARLOW, BUCKS 
Planar House, Parkway 
Globe Park 
Tel (44-628) 890800 
Telex 847458 
Teletax (44-628) 890391 



SALES OFFICES 

AMERICAS ASIA I PACIFIC JAPAN 

BRAZIL AUSTRALIA TOKY0108 

05413 SAO PAULO 
N1ssek1- Takanawa Bid 4F 

NSW 2027 EDGE CLIFF 2-18-10Takanawa 
R Hennque Schaumann 286-CJ33 SUite 211, Edgecllff centre M1nato-Ku 
Tel (55-11) 883-5455 203-233, New South Head Road Tel (81-3) 3280-4121 
Telex (391 )11-37988 'UMBR BR" Tel (61-2) 327 39 22 Telefax (81-3) 3280-4131 
Telefax (55-11) 282-2367 Telex 071 126911 TCAUS 

Telefax (61-2) 327 61 76 
U.S.A. 

NORTH & SOUTH AMERICAN HONG KONG 
MARKETING HEADQUARTERS WANCHAI 
1000 East Bell Road 22nd Floor - Hopewell centre 
Phoenix, AZ 85022 183 Queen's Road East 
(1-602) 867-6100 Tel (852-5) 8615788 

Telex 60955 ESGIES HX 

SALES COVERAGE BY STATE Telefax (852-5) 8656589 

ALABAMA 
INDIA 

Huntsville- (205) 533-5995 NEW DELHI110001 

ARIZONA 
L1asonOff1ce 
62, Upper Ground Floor 

Phoenix - (602) 867-6217 World Trade Centre 
CALIFORNIA Barakhamba Lane 
Santa Ana- (714) 957-6018 Tel (91-11) 3715191 
San Jose - ( 408) 452-8585 Telex 031-66816 STMIIN 

Telefax (91-11)3715192 
COLORADO 
Boulder (303) 449-9000 MALAYSIA 
ILLINOIS PULAU PINANG 10400 
Schaumburg- (708) 517-1890 4th Floor - SUite 4-03 

• INDIANA Ban{<unan FOP-1230 Jalan Anson 

·: Kokomo- (317) 459-4700 Tel 04) 379735 
Telefax (04) 379816 

! MASSACHUSETTS 
L1ncoln- (617) 259-0300 KOREA 

MICHIGAN SEOUL 121 
LIVOnia- (313) 462-4030 8th floor Sh1nwon Bu1ld1ng 

NEW JERSEY 823-14, Yuksam-Dong 

- Kang-Nam-Gu 
Voorhees- (609) 772-6222 Tel (82-2) 553-0399 

' NEW YORK Telex SGSKOR K29998 
Poughkeepsie - (914) 454-8813 Telefax (82-2) 552-1051 

NORTH CAROLINA SINGAPORE 
Rale1gh- (919) 787-6555 

SINGAPORE 2056 
TEXAS 28 Ang Mo K1o - lndustnal Park 2 
Carrollton- (214) 466-8844 Tel (65) 4821411 

FOR RF AND MICROWAVE Telex RS 55201 ESGIES 

POWER TRANSISTORS CON- Telefax (65) 4820240 

TACT 
TAIWAN THE FOLLOWING REGIONAL 

OFFICE IN THE USA TAIPEI 
PENNSYLVANIA 12th Floor 
Montgomeryville- (215) 361-6400 325 Sect1on 1, Tun Hua South Road 

Tel (886-2) 755-4111 
Telex 10310 ESGIE TW 
Telefax (886-2) 755-4008 
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