C2MOS DIGITAL INTEGRATED CIRCUIT Tc451 GBP/BF
SILICON MONOLITHIC

TC4516BP/TC45168F PRESE\JEBL% BINAPY UP/DOWN COUNTER

TC4516BP/BF is UP/DOWN*& ‘bit binary counter having
asynchronous and PRE Tﬁ%unctlons.

When RESET input 1Q\S€t to "H" level, the content of
counter is reset p§ "0" and when RESET is set to "L"
and P.E. to/iﬁ§§§inputs AN through DIy are preset
into the counte

If TC451bEPXBF"s are connected in cascade using CARRY
INPUT ar EERRY OUTPUT, 4 x N bits binary counter with
paralléPcounter can be composed.

DIP16(3D16A-P)

Swi cﬁihg of counting up or down is acheved by UP/DOWN 16
inputy’ The counter advances its counting condition at
k§§§<%1slng edge of CLOCK. 1

ABSOLUTE MAXIMUM RATINGS MPF16(F16G0-F)

= CHARACTERISTIC SYMBOL RATING UNIT PIN ASSIGNMENT

DC S 1y Volt v Vgg=0.5n Vgg+20 A

upply Voltage DD SS v VSS PRESET g | Vop
Input Voltage VIN Vgg~0.5n Vppt0.5 v ENABLE Lok

Doyt K2 SLO

Output Voltage Vour Vgg=0.5~ Vpp+0.5 v orn B s Cour
DC Input Current Ity +10 i Al ooy
Power Dissipaation Pp 300(DIP)/180(MFP) | mW CARRY iN 5 BIN
Operating Temperature T _ ° Aoyt B 6 BouT
Range A 40 85 ¢ CARRY OUT v UP DOWN
Storage Temperature Tstg —65~ 150 °c vgs 8 RESET
Range
Lead Temp./Time Tgo1 260°C + 10 sec
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TC4516BP/BF

TRUTH TABLE

CARRY 1IN UP/DOWN PRESET ENABLE RESET FUNCTION
H * L L NO COUNT
L H L L UP COUNT
L L L L DOWN COUNT
* Tk H L PRESET
* * * H RESET

* Don't care

TIMING DIAGRAM
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TC4516BP/BF

RECOMMENDED OPERATING CONDITIONS (Vvss=0v)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (Vvgg=0V)
-40°C 25° °
CHARACTERISTIC |SYMBOL| TEST CONDITION |VDD >°C 85°¢C UNIT
(V)| MIN. | MAX.| MIN.| TYP. | MAX.| MIN. |MAX.
. IoUT) <1pA 5| 4.95 - 4.95| 5.00) - 4.95 -
High-Level |
Oiiputezsltagé VOH |y —yee. v 10)9.95| - | 9.95/10.00{ - | 9.95 -
IN"7SS- 7DD 154,95 | - |14.95|15.00] - |14.95 -
\'
Low-Level v |IOUTI <1UA 5 - 0.05 - 0.00| 0.05 - 0.05
oL 10 - 0.05] - 0.00| 0.05 - 0.05
Output Voltage Vin=Vac,V .
INT¥SS» *DD 15! - | o0.05) - | 0.00] 0.05 - | 0.05
Vop=4- 6V 510.61 - |-0.51|-1.0 - | -0.42 -
ST DU Mo ] et Bl et e Bl e i
1 Vop=9.5V -1. - |-1.3 |-2. - |-1. -
Current OH OH
Vop=13.5V 15 -4.0| - |-3.4 [-9.0 - | -2.8{ -
VIN=V3s,VDD mA
VoL=0.4V 51 0.6l - 0.51) 1.2 - 0.42) -
Output Low . I Vor=0.5V 10 1.5 - 1.3 3. - 1.1 -
Current OL | yg=1.5v 15| 4.0 - | 3.4 |12. - 8 =
VIN=VSS, VDD
Vour=0.5V, 4.5Vl 5 .5 - 3.5 | 2.75] - 3.5 -
Input High Vour=1.0v, 9.0v{ 10| 7.0 - 7.0 | 5.5 - 7.0 -
Voltage VId Vopr=1.5V,13.5Vl 15[ 11.0 - }11.0 ] 8.25 - |11.0 -
[ Tour| <1naA v
Vour=0.5V, 4.5V 5 - 1.5 - 2.25) 1.5 - 1.5
Input Low v Voyr=1.0V, 9.0v 10| - 3.0 - 4.5 | 3.0 - 3.0
Voltage IL | your=1.5v,13.5v{ 15| =~ | 4.0| - | 6.75] 4.0 =~ | 4.0
|Tout| <1ua
"H" —5
1 Vig=18v 18 - 0.1 - |10 0.1 - 1.0.
Input Level 11 TH
Current| """ -5
= 18 - |-0.1 - tio -0.1 - |-1.0
Level 1L VIL=0v HA
Quiescent 5 - 5 - |o0.005] 5 - 150
Device Ipp | VIN=Vss,»VDD 10 - 10 - 0.010| 10 - 300
Current * 15| - 20 - |o.o15 20 - 600

* All valid input combinations.
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TC4516BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS

CHARACTERISTIC SYMBOL TEST CONDITION vpp (V) MIN. TYP. | MAX. UNIT
Output Transition Time ¢ > - 70 200
(Low to High) TLH 10 - 35 100
15 - 30 80
5 - 70 200
Output Transition Time tTHL 10 _ 35 100
(High to Low) 15 _ 30 80
5 - 180 400
Propagation Delay Time | tpLH 10 B 85 200
(CLOCK-4, B, C,DouT) tpHL 15 _ 60 150
Propagation Delay Time | tpLu 3 - 220 480
— 10 - 100 240 ns
(CLOCK-CARRY OUT) tpHL
15 - 75 180
Propagation Delay Time| . 5 - 180 420
LH
(PRESET ENABLE, tp 10 - 85 210
RESET-A, B, C, Doyr) PHL 15 - 65 160
Propagation Delay Time tpLH 5 - 240 640
(PRESET ENABLE . 10 - 110 320
RESET-CARRY OUT) pHL 15 - 80 | 250
Pr tion Delay Ti t > h 8 250
opagation De e
(CA§R§ N CARgz otl;;) tpLH 10 h 45 120
PHL 15 - 35 100
5 2 5 -
Max. Clock Frequency foL 10 4 10 - MHz
15 5.5 ‘14 -
Max. Clock Input Rise 5
Time trcL .
10 NO Limit us
Max. Clock Input Fall tfcL 15
Time
5 - 40 150
Min. Clock Pulse Width| ty 10 - 20 75
15 - 15 60
ns
5 - 55 200
Min. Pulse Width ty 10 95 100
(PRESET ENABLE, RESET) -
15 - 20 75
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TC4516BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vgg=0V, Cy=50pF)

CHARACTERISTIC SYMBOL TEST CONDITION Vpp(V) | MIN. | TYP. | MAX. | ONIT
_ ) 5 - 95 360
Min. Set—up Time tsu 10 B 45 160
UP/DOWN-CLOCK
(up/ ) 15 - 30 110
5 - - 30
Min. Hold Time ty 10 - - 30
(UP/DOWN=CLOCK) 15 _ - 30
5 - 75 150
I:I(llzl.zmsfet-up Time tgy 10 _ 35 60
IN - CLOCK) 15 ~ ’s 45
5 - - 60
Min. Hold Time ty 10 - - 30 | "°
(CARRY IN - CLOCK) 15 - - 30
Min. Set-Up Ti 5 - 35 70
e semp e tsy 10 - |15 30
(A,B,C,D-PRESET ENABLE)] S
15 - 10 20
Min. Hold Time > - b 70
(a,B,C,D-PRESET ENABLE)| tH 10 - 10 40
15 - 5 40
Min. Removal Time 5 - 40 150
(PRESET ENABLE, frem Lo - 20 80
RESET-CLOCK) 15 - 15 60
Input Capacitance CIN 5 7.5 pF
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TC4516BP/BF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM 1
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A,B,C,DgyT

CARRY 0UT

WAVEFORM 2
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RESET

A,B,C, Doyt
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WAVEFORM 4

CARRY IN

CLOCK

WAVEFORM 6

A,B,C,Dry

PRESET ENABLE

20ns 20ns
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- ,
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i -
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Z0ns AL WAVEFORM 3 ~_20n® Z0ns
90% rgo% F;B% 3
50% 50% CARRY IN Y 50% 50%
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twu
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| | tprH. tpHL LpHL | {tpua
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90% ____ T\ foo%
50% X s0% UB/DOWN Y 509 /g0¢
10 _4/ 104 >\
20ns 20ns
90% 90%
50% OLOGK 50%
10% 10%
tsy ty tsy |t
WAVEFORM 7
20ne 20ns
bust—
/ 90% 90%
50% 50% PRESET ENABLE, 50%
N_ 104 RESET \.10%
20ns
— oo
50% CLOCK
10%
tsu H
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