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FAIRCHILD F100136

I Sonlumoeiger Compeny 4-Stage Counter/
Shift Register

F100K ECL Product

Description Connection Diagrams

The F100136 operates as either a modulo-16 up/down

counter or as a 4-bit bidirectional shift register. Three 24-Pin DIP (Top View)

Select (Sn) inputs determine the mode of operation, as

shown in the Function Select table. Two Count Enable TS [ N ugogcE
(CEP, CET) inputs are provided for ease of cascading in J—
multistage counters. One Count Enable (CET) input %]z 2 :] CEp
also doubles as a Serial Data (Do) input for shift-up Qs 22 s
operation. For shift-down operation D3 is the Serial Data a4 a[ds

. . . . —— 1 1
input. In counting operations the Terminal Count (TC)

output goes LOW when the counter reaches 15 in the alds 20[1so
count/up mode or 0 (zero) in the count/down mode. In vee [ 6 F100136 19 [ ] MR
the shift modes, the TC output repeats the Q3 output.

The dual nature of this TC/Qs output and the Do/CET Veeall]7 18 [ vee
input means that one interconnection from one stage to Qs 17[]ce
the next higher stage serves as the link for multistage _

counting or shift-up operation. The individual Preset 027 16 :] Po
(Pn) inputs are used to enter data in parallel or to preset 53[ 10 15 :] Py
the counter in programmable counter applications. A

HIGH signal on the Master Reset (MR) input overrides 03[:1 " ullr,
all other inputs and asynchronously clears the flip-flops. D; L) 12 13[]Ps

In addition, a synchronous clear is provided, as well as a
complement function which synchronously inverts the

: 24-Pin Flatpak (Top View!
contents of the flip-flops. All inputs have 50K () pull-

down resistors. S1 Sp MR Vegg CP Pg
Pin Names l—l ﬂ I—I H H
CP Clock Pulse Input 24
CEP Count Enable Paralle! Input (Active LOW) S 18 [P
Do/CET Serial Data Input/Count Enable CEP[]2 17[_r.
Trickle Input (Active LOW) J—
Do/CET
S0-S2 Select Inputs oCET 3 F100136 1 1P
MR Master Reset Input TC[]a 15103
Po-P3 Preset Inputs
Q
Da Serial Data Input _° s 1l 10
TC Terminal Count Output Qo 6 131G
Qo-Q3 Data Outputs T8 9 1o it 12
Qo-Q3 Complementary Data Outputs U I_I I_I U U U
Logic Symbol 81 Q1 VeeVeca @2 Oz
(2) (3)  (19)(18)(17)(16) (15) .
23 24 16 15 14 13 12 Ordering Information
Cép DOI‘EET plo PI1 PI2 PL 013 Package Outline Order Code
20) 17 —{ CP
;23; 20 S Ceramic DIP 6Y DC
—1°>0
(24) 21 — Sy F100136 T¢|o T@ Flatpak 4Q FC
(1) 22—S;
MR
Vece = Pin6(9)
| l T I ? I T I ? Vcea = Pin7 (10)
19 11 10 Veg = Pin 18 (21}
(22) (5) (6) (a) (7) (11)(12) (14)(13) (1 = Flatpak
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Logic Diagram
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Function Select Table

S, S, Sy Function

L L L Parallel load

L L H Complement

L H L Shift Left

L H H Shift Right

H L L Count Down

H L H Clear

H H L Count Up

H H H Hold
Truth Table

Inputs Outputs

MR| S, [S,| Sq | CEP | DyCET [ D; [CP| Qg | Q| Q, | Q3 [TC | Mode
L L|L L X X X || Pyl Py| Py Psl L Preset (Parallel Load)
LiLflL]H| X X X | Tl Q| Q] Q| Qs| L | Invent
L{L|H| L] x X X || Q| Q| Q| Dy| Dyl Shift Left
LJLIH|H] X X X |4 | Do| Qo] @] Qs |Qy*| Shift Right
L|lH]|L|l L] L L X || (Qpaminus1 | @ | Count Down
LiH|L|lL|H L X | X| Q| Q] Q] Q3 ® | Count Down with CEP not active
L{H]|L]|] L X H X | X| Q| Q| Q) Qs H Count Down with CET not active
L H L H X X X1 J|L L L L H Clear
LJH|[H! L L L X | T (Qq-3) plus 1 @ | CountUp
L|IH{H}L H L X | X| QfQi| Q2 Qs| & | CountUp with CEP not active
LIH|[H}]L X H X | X[ Q| Q4 Qo Qs | H Count Up with CET not active
L{H|H|H[| X X X | X| Q| Q|as|H | Hold
H | L L L X X X1 X L L L L L
H [ L L|H X X X | X L L L L L
H L H L X X X X L L L L L
H L H H X X X X L L L L L
H | H L L X L X X L L L L L ASyNChronous
HlH L] L] x H x [ x|olo|lL]oeln Mayster Aot
H | H L H X X X X L L L L H
H | H H L X X X X L L L L H
HI{H JH[H X X X | X| L L L L|H

(@ =LifQo-Q3=LLLL
Hif Qo-Qs # LLLL

@ =L Qo-Q3=HHHH
Hif Qo-Q3 # HHHH

H = HIGH Voltage Level

L = LOW Voltage Level

X = Don't Care

I~ = LOW-to-HIGH Transition

*
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*Before the clock, TC is Qg
After the clock, TC is Qo
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DC Characteristics: VEe = —4.2 V to —4.8 V unless otherwise specified, Vcc = Vceca = GND, Tc = 0°C to +85°C*

Symbol | Characteristic Min Typ Max Unit Condition

Input HIGH Current

Pn. Sn 180

CEP 200

MR 240
liH Ds3 280 A VIN = VIH(max)

CcpP 390

Do/CET 530
I3 Power Supply Current -283 -195 -136 mA Inputs Open
Ceramic Dual In-line Package AC Characteristics: Vee = -4.2V t0-48V,Vcc = Vocca = GND

Tc=0°C | Tc = +25°C|T¢c = +85°C

Symbol | Characteristic Min | Max| Min | Max | Min |Max | Unit | Condition
fonift | Shift Frequency 250 250 250 MHz | Figures 2 and 3
tPLH Propagation Delay

— 0.85|210| 085|210 | 085225 ns
tPHL CPtoQn, Qn Figures 1 and 3

tPLH Propagation Delay

= 1901 4. 190| 4. 1, )
tPHL CPtoTC 90|4.80| 190|460 | 1901520 | ns

tPLH Propagation Delay

Pas 120 2. 1.35]1 295 | 1.20|3.1
torL MR 10 Qn, Qn 2.95 29 3.10 ns

Figures 1 and 4

tPLH Propagation Delay

= 20| 4. 20 4. 20 [5.
. | MRtoTC 220|480| 220|480 | 220 (530 | ns

tPLH Propagation Delay
tPHL Do/CET to TC

1.40|320| 140| 3.20 | 1.40|3.50 ns
Figures 1 and 5

tPLH Propagation Delay

= . . . . 1. 4.30
torL Sn10TC 090(380| 1.00( 3.80 00 ns

tTLH Transition Time

45| 1. A45] 1.8 4511, j
L 20% to 80%, 80% to 20% 045(1.80| 045 0 | 0.45(1.80 ns Figures 1 and 3

Setup Time
D3 120 1.20 1.20
Pn 170 170 170 .
ts Do/CET, CEP 1.45 145 145 ns | Figure 6
Sn 3.30 3.30 330
MR (Release Time) 2.60 2.60 2.60
Hold Time
D3 0.20 0.20 020
th Pn 0.10 0.10 0.10 ns | Figure 6
Do/CET, CEP 0.20 020 0.20
Sh ~090 ~0.90 ~090
tpw (H) zﬂsr‘fﬂ\g'dth HIGH 2.00 2.00 2.00 ns | Figures 3 and 4

X
*See Family Characteristics for other dc specifications 3-63
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Flatpak AC Characteristics: VEg = 42V t0-48V,Vcc = Vcca = GND
Tc=0°C |Tc=+25°C|Tc =+85°C

Symbol | Characteristic Min |Max [ Min [Max | Min | Max | Unit | Condition
fsnift | Shift Frequency 250 250 250 MHz | Figures 2 and 3
tPLH Propagation Delay

n 085|190 | 085[190 | 085|205 | ns
tPHL | CP1toQn Qn Figures 1and 3

tPLH Propagation Delay

e 90 | 4. 90 |4.40 | 190!5.
ol | CPtoTC 190460 | 190 (440 | 190|500 | ns

tPLH Propagation Delay

= 1201275] 13 7 1.2 .
tPHL MR to Qn. O 5 (275 01290 ns

Figures 1 and 4

tPLH Propagation Delay

—_— . . . . . A
tPrL MR 10 TC 220|460 | 220 (460 | 220]5.10 ns

tPLH Propagation Delay

s 14 . 1.4 . . .
torL Do/CET toTC 013.00 0 [3.00 | 1.40]3.30 ns

Figures 1 and 5

tPLH Propagation Delay

— . . 1. .60 | 1. 4.1
tPHL SntoTC 0.90 | 3.60 00 (3.6 00 0 ns

tTLH Transition Time

45 (1.7 45 (1.7 A .70 i
- 20% to 80%, 80% to 20% 0.45 0| 045 0] 0451 ns Figures 1 and 3

Setup Time
D3 1.10 110 1.10
Pn 1.60 160 1.60 .
ts Do/CET, CEP 135 135 135 ns | Figure 6
Sn 3.20 3.20 3.20
MR (Release Time) 250 2.50 2.50
Hold Time
D3 0.10 0.10 0.10
th Pn 0 0 0 ns Figure 6
Do/CET, CEP 0.10 0.10 0.10
S -1.00 -1.00 -1.00
tow (H) gﬂsa\g'dth HIGH 2.00 2.00 2.00 ns | Figures 3and 4
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Fig.1 AC Test Circuit
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Fig. 2 Shift Frequency Test Circuit (Shift Left)

25 ,F

PULSE 7y
GENERATOR O]
L_1 VEE
SCOPE T |
CHAN A v 1
Fhl 0.1 ;AFI
= — 50
DELAYED = ~ - 4
PULSE ] =
GENERATOR l +1.05V
- _ Y1 242322 21 2019 |
1 18
2 17 p—
SCOPE 3 i
CHAN B 4 15 —
50 0
5 14 —ANV—
6 13 3
78 9 10 1112 44
SCOPE
CHAN B
i 500
b

||lr

Notes

Vee, Veca=+2V Ve =-25V

L1, L2 and L3 = equat fength 50 {} impedance lines

Rt = 50 {} terminator internal to scope

Decoupling 0.1 uF from GND to Vcc and VEe

All unused outputs are loaded with 50 () to GND

CL = Fixture and stray capacitance < 3 pF

Pin numbers shown are for flatpak: for DIP see logic symbol

50 Q

T—AAA—

! | 1]

O
PULSE M P CEP Do/CET Pg Py P, P3 D3 50
GENERATOR v
I So F100136 =
= Lt +1.05V—s,
SCOPE M\ —s, TClo—
CHAN A \ ! MR Qo Q Q2 Q3
wl l T RERRE
= L2
M SCOPE
\Il CHAN B
Notes = Rt

1. For shift right mode +1.05 V is applied at So
2 The feedback path from output to input should be as short as possible
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Fig. 3 Propagation Delay (Clock) and Transition Times

DATA

0.7x0.1ns

CLOCK 7
—————— 1 lghitt ————>}
tpHL —o| tPLH —=]
OUTPUT 50%
tpLH—>| tpHL —

OuUTPUT

tTLH

Fig. 4 Propagation Delay (Reset)

0.720.1 ns —» -—I l<—0.7:0.1 ns
+1.05V

T
80%
50%

MR
20%
+0.31V
|«—ts (RELEASE TIME)
[t—— tpw(H)
CLOCK / 50%
— tPHL —»{ tpLH
OUTPUT 50%
OUTPUT
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Fig. 5 Propagation Delay (Serial Data, Selects)

+1.05V

+0.31V

OUTPUT

J D

Fig.6 Setup and Hold Time

INHIBIT COUNT

Fe———————x

+1.05V

memmm—— +0.31V

+1.05V
D3, Pn, 8n 50%
+031V
-« th —»

e | by | -—
+105V

50%
CLOCK +031vV

Notes

ts is the minimum time before the transition of the clock that
information must be present at the data input

th is the minimum time after the transition of the clock that
information must remain unchanged at the data input
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F100136
Application
3-Stage Divider, Preset Count Down Mode
PRESET N
A
(LSB) (~ N\ (MSB)
No-N3 Na-N7 Ng-N11

s : | s

Jl NZ
Po-P3 Py-P3 Sz Pg-P3
L—1s, e E7)
COUNT o[ ceP
COUNT___ Jopp F100136 ——ol cep F100136 F100136
ENABLE rcb o ceT
fin cpP Tcp— —] CP TC
Q Q) Q2 Q3 cp
four
L ———F ) D 5D
i/ ::j > LOAD
cp a
Note

If Sg=S1=Sp= LOW, then T = LOW

Slow Expansion Scheme

COUNT —of CEP —of CEP —of CEP —of CEP

ENABLE ———Of CET F100136 TC Jo—OJ CET F100136 TC Jo—O| CET F100136 TC Jo—of CET F100136  TC Jo—
[— cp l— cP J—— cp |-—- cP

cLOCK -+ ’ ¢

Fast Expansion Scheme

COUNT —f CEP TC o—l—o CEP L CEP Lo cep

ENABLE ———Of CET  F100136 —O} CET F100136  TC Jo—O CET F100136  TC Jo—of CET F100136  TC jo—
[_ cP J— cP J— cp ~Jcp

CLOCK . . .
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