= TC4029BP/BF

C’MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC4029BP/TC4029BF PRESETTABLE UP/DOWN COUNTER

TC4029BP/BF is up/down counter having the capabilities of
preset operation, parallel carry connection and decimal/
binary switching. Switching of decimal counter and
binary counter is controlled by BINARY/DECADE input("H"-
Binary and "L'-Decimal), and switching of UP/DOWN is
controlled by UP/DOWN input ("H"-Count up and "L"-Count
down). As PRESET ENABLE input at "H" level causes input
information at A1y through Dy to be directly input to
the flip-flops, any arbitrary count can be set. The
counter advances its counting state by rising edge of
CLOCK input.

MAXIMUM RATINGS

DIP16(3D16A-P)
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CHARACTERISTIC SYMBOL RATING UNIT MFP16(F16¢C-F)
DC Supply Voltage VoD Vgg=0.5n VggH+20 v PIN ASSIGNMENT
Input Voltage VIN Vgg=0.5Vppt0.5 \ PRESET
ENABLE |1
Output Voltage Vour Vgg=0.5~ Vpp+0.5 v Dourl 2
DC Input Current I1n £10 mA pixl3
Power Dissipation Pp 300(DIP) /180 (MFP) | mW Arng e
Operating Temperature T _ ° CARRY INRS
Range A 40 85 ¢ Aouth 6
gsgrage Temperature Tstg -65 150 °c SARRY OUTR~
ge Vs
Lead Temp./Time Tso1l 260°C + 10sec °
(TOP VIEW)
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TRUTH TABLE

TC4029BP/BF

— PRESET — e —
CARRY IN ENABLE UP/DOWN BINARY/DECADE OPERATION
L L H * UP CONUT
L L L * DOWN COUNT
* H * * PRESET
* Don't care
H L * * NO COUNT
L L * H BINARY COUNT
L L * L DECADE COUNT
TIMING DIAGRAM
BINARY MODE (B/D: "H")
7.8 ,.,9,10,11,12,13 14,15, 0,1 8 7 6 5 4 3 2 1 1 0O 15 14
crock. 1 1 A AUy
CARRY IN r’—[
UP,/DOWN
PRESET ENABLE _I _I
AIN
Bin
CIn
DN {
AguT T I 1 111 | 1 1 |
BouTt
CouT
Doyt f
CARRY 0OUT
CECADE MODE (B/D: "L")
0 1 2 3 4 5 6 7 8 9 0 7 6 5 4 3 2 1 0 9 8 8 8
CLOCK mnmmrun_mmmmmrl_rumrummrun.mmmn_
CARRY IN
UP,DOWN L
PRESET ENABLE [T
AIN I
BIN
CIN
DrN Vss
A — ' o
o I Ty B S
oU
I
CouT
DouT
CARRY OUT \
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TC4029BP/BF

RECOMMENDED OPERATING CONDITIONS (Vgg=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
DC Supply Voltage VoD 3 - 18 v
Input Voltage VIN 0 - VbD v
STATIC ELECTRICAL CHARACTERISTICS (Vgs=0V)
-40°C 25°C 85°C
CHARACTERISTIC |SYMBOL | TEST CONDITION |VDD UNIT
(v) | MIN. | Max.| MIN.| TYP.| MAX.|MIN. | MAX.
HishoLevel | tour] < ua s|4.95| - | 4.95] 5.00] - [4.95] -
1 =Leve <
g Vou ouT} < 10]9.95| - | 9.95/10.00] - {9.95| -
Output Voltage] ViN=Vss» Vpp
15 14,95| - |14.95|15.00] - |14.95| - v
Low-Level . | Toyr| < 1uA 5 - | o.05] - | 0.00] 0.05] - 10.05
oL - - -
Output Voltage YixVsss Vop 10 0.05 0.00| 0.05 0.05
15{ - | o0.05| - | 0.00] 0.05 - |o0.05
Vou=4.6V sl-0.61] - [-0.51] -1.0f - [-0.42 -
Vou=2.5V 5|-2.5 - -2.1 -4,0 - -1.7 -
Output High T
OH | Vgy=9.5V 10-1.5 | - |-1.3] -2.2| - |-1.1] -
Current ,
Vog=13.5V 15(-4.0 | - |-3.4 | -9.0] - |-2.8] -
Vin=Vss> Vpp oA
Vor,=0.4V sfo.61| - | o.51] 1.2] - lo.a2]| -
Output Low I Vop=0.5V 10 1.5 - 1.3 3.2 - |1.1 -
Current OL | yop=1.5v 15| 4.0 | - | 3.4 1200 - |2.8 | -
Vin=Vsss Vop
Vour=0-5V, 4.5V [ 5| 3.5 | - | 3.5(2.75] - | 3.5| -
Input High Vi Vour=1.0v, 9.0v | 10 7.0 | - | 7.0 |5.5 - | 7.0 -
Voltage Voyr=1.5V, 13.5V| 15|11.0 - [11.0 |8.25 - l11.0| -
| Tout| < LuA ' v
Vour=0.5V, 4.5V 5] - 1.5 - 12.25 ] 1.5 - 1.5
Input Low Vour=1.0v, 9.0v | 10| - [ 3.0 - (4.5 | 3.0 - |3.0
v
Voltage L ygyr=t.sv, 13.5v| 15| - | 4.0 - |6.75] 4.0| - |4.0
| Toyr| < 1ua
"H" 5
I V=18V 18| - . - - . - .
Input (Lever | [TE | VIESI8Y 0.1 1072 0.1 1.0
HA
Current|{"L"
I Vyp =0V 18| - |-o0. - |-10"3 -0. - |-
bever | I | VIL 8 0.1 107°| -0.1 1.0
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TC4029BP/BF

STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)

-40°C 25°C 85°C
CHARACTERISTIC !SYMBOL | TEST CONDITION VDD UNIT]
(V) | MIN.| MAX.| MIN.|[ TYP.|MAX. | MIN. |MAX.
Quiescent 5 - 5 - 10.005 5 - 150
= 10 - 10 - |0.010| 10 - 300 | A
Device Current Ipp Vip Vsss Vpp
% 15 - 20 - ]0.015] 20 - 600

% All valid input combinations.

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

CHARACTERISTIC SYMBOL |TEST CONDITION [vpp (v) | MIN. | TYP. | MAX. } UNIT
- 200
Output Transition Time > 70
tTLH 10 - 35 100
(Low to High) 15 - 30 80
5 - 70 200
Output Transition Time t
THL 10 - 35 100
(High to Low) 15 _ 30 80
Propagation Delay Time tpLH 5 - 180 470
. 10 - 85 200
(CLOCK - A, B, C, Doyp) | PHE 15 - 65 | 160
Propagation Delay Time tpLH > - 220 500
10 - 100 260
(CLOCK - CARRY OUT) tpHL 15 - 75 190
4 ns
Propagation Delay Time toLH 3 - 180 70
(PRESET ENABLE ¢ 10 - 85 200
- A, B, C, Doyp) pHL 15 - 65 | 160
Propagation Delay Time EpLH 3 - 240 640.
(PRESET ENABLE 10 - 110 | 290
- CARRY GUT) EpHL 15 - 80 | 210
Propagation Delay Time tpLH 3 - 85 340
10 - 45 100
(CARRY IN - CARRY OUT) tpHL 15 35 80
5 - 40 130
Min. Clock Pulse Width tw 10 R 70
15 - 15 50
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TC4029BP/BF

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

CHARACTERISTIC SYMBOL TEST CONDITION VDD(V) MIN. TYP. MAX. UNIT
. (d 5 - 55 130
Min. Pulse Width tun 10 _ 25 70 ns
(PRESET ENABLE) 15 - 20 50
5 2 5 -
Max. Clock Frequency fer 10 4 10 - MHz
15 5.5 14 -
. . t 5
Max. Clock Input Rise Time| trCL 10 P us
imi
Max. Clock Input Fall Time| tfcL 15
5 - 75 140
Min. Set-up Time ¢
- SuU 1 - 60
(CARRY IN - CLOCK) 12 ;Z 30
Min. Set-up Time > - 120 320
_ _ tsy 10 - 55 130
(B/D, U/D - CLOCK) 15 - 40 90
Min. Set-up Time 3 - 3> 70
tsy 10 - 15 30
(A,B,C,D - PRESET ENABLE) 15 10 20
- - 0
Min. Hold Time > >
- ty 10 - - 30 ns
(CARRY IN - CLOCK) 15 _ _ 25
5 - - 30
Min. Hold Time
_ _ ty 10 - - 30
(B/D, U/D - CLOCK) 15 _ [N 30
Min. Hold Time > - 15 70
ty 10 - 10 40
(A,B,C,D - PRESET ENABLE) 15 - 5 40
i . 1T 5 - 40 150
in. Removal Time trem 10 _ 20 80
(PRESET ENABLE - CLOCK)
" 15 - 15 60
Input Capacitance CIn = 5 7.5 PF
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TC4029BP/BF

SWITCHING TIME TEST WAVEFORMS

WAVEFORM 1

WAVEFORM 2

WAVEFORM 4

WAVEFORM 6

A,B,C,DoyT

CARRY OUT

PRESET ENABLE

A,B,C,Dpyr-
CARRY OUT

CARRY IN

CLOCK

PRESET ENABLE

20ns 20ns
——
90% 90%
A 50% 50% 50%
£ 109 10%
YTLHE brHL
L o
90% ’ 90%
50% 50%
10% tpHL 0%
b LH
| brHL JTLH
WAVEFORM 3
20ns 20ns 20ns 20ns
50 90% 90% 0%
50% 50% SRR 50% 50
CARRY IN %
,2 10% |10% \ 10% /] 10%
SWH
50% CARRY OUT 50% 50%
tpLH, tpHL tpHL tpLH
T T
WAVEFROM 5
20ns 20ns 20ns
[ e
ggz / gg'z BINARY, DEBADE, 28; s0%
10% N 10% UB,/DOWN 10%
20ns 20ns
T 90% T 90
50% CLOCK 50%
10% 10%
tsu | tH tsu tH
' [
WAVEFORM 7
20ns 20ns
o o
50 * 0%
A,BE,C.Dry 50% 50% 50%
10% PRESET ENABLE \ 10%
20ns
90%
50% CLOCK
10%
tsu | tu
T
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