EREL A~ TSC373/374

580 Pleasant Stroot u _D
Watertown, MA 02172 L A8S p-Down Counters
(617) 9248280 e Decade
¢ Hexadecimal )
Features General Description
Choice of Output — Decade (373} The 373/374 is a synchronous reversible [up/down) counter
Or Hexadecimal (374} featuring master-slave flip-flops with active sutputs. The

adutpets of the flip-flaps are triggered by o low-to-high ievel

High Noise Immunity — 3.5 Valts Min warsition of either of two clack inputs while the other is high.

5 : Pusig one clock input causes the devies 16 count up, while
Carry And Borrow Outputs For N-Bit Cascading puliing the other causes It to count down.
Clear Input Is |ndependent OF Count And Load Provision has besn made for setting information into the fip-

fiops. Whenever the load enable input is low. the flip-flop
aJtputs will change to sgree with the data inputs [independ-
E'gl'l'l-lﬂ'll'ﬂ'l'ﬂ:lu: ﬂp&rutinn aatly of the cowng FH.-lll-'E.i]-_ i, _I'I'IIS-“!I' riset input resets all fip:
fiops to Fero wheneeer it i high (regardiess of the count and
load imputs). Borrow and camy ounpuis are provided 10 allow
cacading,

The 373 is a decade and the 374 & hexadecimal counte,.

Individual Preset To Eack Flip-Flop

Equivalent Circuils

Tyaical Dwtput
Typical Input gt I Rijp I Typl Vee
Wiy CLEAR, LDAD 10K
DATA & B, C. 0 18K
ny CLOCK 10K

Connection Diagram

L Package
16 Lead Caramic DIF

Order Parr Numbars: o [
37IAL, ITIAL =
[Vee = 16V 21V,
~30°C < T <+70°C] mrrs L
373CL, 374CL =0
Vop = 12V 21V, —30° saae
~30°C % Ta = +85°C) cutan [
unﬁnE
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Counters 373, 374

Absolute Maximum Ratings

- Caramic Paclkags
Continuous Supply Violtage 16.5V
Fulsed Supply Voiege (less than 100 ms) 18v
Input Voltige [any input) =05 to +1EW
Surge Sink Current (less then 100 ms at EE”EZTJ 20m#A
Srorege Temperature —65°C 10 +160°C

" Lead Temperature (1716 inch from case 10ns max) 300°C

Nase:
beyesd the conditions gusneneeed 3 ol implsed.

Electrical Characteristics

Ewceeding the abaolute mawimam ratingt: may cause pirmaneni damags. Fonclisn ol HiINIL cevicsr st the absolum mEsimum retings or

: Type C Type A
Faramater  Definit
" Vog=+12VE 10V Veg=+18vzigy 1o Condition
W | hreshald Vol
INL ;’:ﬂ L el 5.0V Min 5.0V Min Guaranteed Input Low Threshold
ViNH Input Threshold Voltage, _ e
High G5V Max 6.5 Max Guaranteed Input High Threshald
L Input Current, Low =2.TmA Max =2.5mA Max At Vo Max with W = Vg
T Inpyt Leakage Currént TUp A Max TuA Max At Ve Max With EIN = :'-"D: Wax
vaL Dutput Low Voltage TEV Wax TEV Wax ToL - BU.LITUL = i)
Vau Dutput High Wollage TOW Win TV Win logg =S UL TTLULL. = Tyl
vﬂHL ﬂutm.
7.0 M 8.5V M W inal_ | =
s n n AL Ve Nominal, Iy = 5.0ma
At Ve Max Worst Capr Condition
I Powe Current S0mA Ma 55mA Ma cc
cc r Supoly Curre x x (Q Cutputs Low)
faax Max | nput Count Fres. 1 MHz 1 MHz Qiutput Loaded with & L.L,
L Lata to Load T5lms Min TEDns Min
TBLH Count Up 1o Carry @J5ns Max 42503 Max 1o 8nd 1py Based on
PHL 275n3 Max 275ns Max Low 1o High {or High 1o Low)
EZ5ns Wa BBz W ition of 3
PLH B B R g P fis Max Tranation of Dutput
TPHL 275ns Max 275ns Max
PLH TZ0N: aa JZons Wax
Eithee 1o O
- oy ek 276 Max 276ns Max
1 n
PLH e Ta0ng Max Taon; Wax
PHL 275ns Max 27505 Max
TBHL Clhario BIEnT Max BIGn: Max

Note: Iz in tested st ".I'¢¢ 1#13W fae © vype and S16% dor & vype) end 3 gusrastesd seross the spplscable temipertens rengs.

Switching Waveforms

I:LIM—"-'I i %




Counters 373, 374
Logic Diagrams
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Timing Diagrams

373 374
The following sequence :s illustrated below: The following sequence is illustrated below:
1. Clear outputs to zero. 1. Clear outputs to zero.
2. Load (preset} to BCD seven. 2, Load (preset) to BCD thirteen.
3. Count up to eight, nine, {carry}, zero, one, and two. 3. Count up to fourteen, fifteen, (carry}, zero, one, and two.
4, Count down to one, zero, (borrow}, nine, eight, and seven. 4, Count down to one, zero, (borrow), fifteen, fourteen, and thirtesn.
CLEAR __I-[ CLEAR __I-|
[ [
LOAD A £ a0 B &
a iy Il——-——--———ﬂ--———— ) '-“—-"—----—-------
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[ | [
cous T uEgipigiging e R g g
)1 1 ] | 11 [ ] ]
et =T UL - R T & g g ipiplp ¥
- I I 1 1 | | - ] [ | ] 1 1
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1 1 [ ¢
-og::|| '1 T 1 e | I g i n.: 0 T 1 i 1] J |
ouTPUTS i [0 1 1 [ | OUTPUTS [ | [ |
o _ I e | [ LR O | 1 1 11 [ T
i [ i [} I [l * ) 1 | i 1 !
9 | | O | | | P Qg | 1 | f [l
[ 11 | | [ [ |
CARRY %] ] || ] [ [l CARRY [ 1 ] | Pt ]
[ I (- 1 [ (I '
BORROW tror (BB 1 BORAOW rrr [ L '
p— lel 7] I &g 8 0 zI I i o9 8 7 S fol 3] I [T S | zl U D S PR
1] e
ILLUSTRATED P, g, I COUNT UP I i COUNT DOWN (LLUSTRATED e e l COUNT u# I COUNT DOWN
CLEAR PRESET CLEAR PRESET

NOTES: A. Clear overrides loads, data, and count inputs,
8. When counting up, count-down input must be high; when counting down, count-up input must be high.
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Counters 373, 374
Typical Characteristics

Output Cumrent ve. Dutput Violags
Input Current
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Applications Information
Modulo-N Divider Cascading

The 374 can be used to divide an incoming count Frequency Circuitry is provided internally for cascading these counters,
by any integral mumber (N) from one 1o 16, This is done by Mo external components are reguired. The mode shown below
miadifying the count frequency cocurring at the carry output is rip@le borrow/carry.

by presetting the data inputs 1o 16 minus N, Conmnect the carry
putput to the load input and the counter will count 1o the
maxirum state {15). The data inputs will then be enabled on

;

; DT e RITE SaFa waRiTE
the succeeding clotk pulse, The counter outputs are then e, —
proset to the levels spplied st the data inputs and the count R ) | 11 |
squence 5 repeated. The 373 may be uied in the same = W 4 B & W War & 8 E O
= ELEE L (SLLER = o B iy
Frasiner i perform divigion by sny number from 1 te 10, S Sy
A= IFIE f::;:
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