C2MOS DIGITAL INTEGRATED CIRCUIT Tcsoz 7BP
SILICON MONOLITHIC

TC5027BP BINARY COUNTER

TC5027BP is four bit binary up counter with the reset
function and since the clock for the first stage is
independent from the clock for the second through
the fourth stages, this can be used as binary, octal
or hexadecimal counter/divider.
When two inputs of RESET(0) are set to "H", the
content of counter is reset to 0 regardless of the
clock. The outputs change their states at the DI 14 (5D1aA=P)
falling edge of count inputs (INA, INB).
PIN ASSIGNMENT
ABSOLUTE MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT R — 1INy Qa[— 10
DC Supply Vol v Vg5-0. 5 ~ Vs5+20 v M I I
u oltage -0.5~
ppLy & DD S5 35 5 —Ro@  Qc[— 12 vy 1a
Input Voltage VIN Vgg-0.5~Vpp+0.5 v 6 —Ro(z) Qppb— 13 Vgg . 7
Output Voltage Vour | V§s-0.5~Vppt0.5 v N
DC Input Current I1N +10 mA
Power Dissipation Pp 300 mW TRUTH TABLE
RESET,/ COUNT MUDE
Storage Temperature 65~ 150 °
Range Tseg -65~15 ¢ INPUTS OUTPUT
- . or . INo, INB| Rgy) | Rog) j90|QcRB |94
Lead Temp./Time Tsol 260°C - 10sec = o " AR
N 1 L # COUNT
LOGIC DIAGRAM e ® L COUNT
% Don’ t care .
s B Qe QD COUNT MODE A COUNT MODE B
COUNT | OUTPUTS COUNT OUTPUTS
NO. Qp|Qc|@s NO. lap lae|aB|Qa
0 LiL|L 0 Llo|L|L
1 L|L|[H 1 L|L|L]|H
2 LlalL 2 L|L|H|L
3 L|ElH 3 L|L|u|H
B P T . T q 4 HiL|L 4 L|H|L|L
L 5 H|L|H 5 L|H|L{H
INg cL oL cL c p R 5 TR TR T
R ] R LR KR 7 H H|H 7 L |d |4 |H
8 HiL|L|L
INB@ - A ; Separate S rEERERET
’ mode.
10 |[H|L|[H|L
B, INg should 11 1o TE '
Roa) e be connectad
) . to Q- 12 |H|H|L|L
foz) (6) 13 |H|H[L|H
14 |H|H|H|L
15 |H|[H[H[H
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TC5027BP

RECOMMENDED OPERATING CONDITIONS (Vggs=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT
Supply Voltage VDD 3 - 18 v
Input Voltage VIN 0 - VDD \
Operating Temp. Topr -40 - 85 °c

ELECTRICAL CHALACTERISTICS (VSS$=0V)
: -40°C 25°C °
CHARACTERISTIC SYMBOL|TEST CONDITIONS| VDD 85°C UNIT
) MIN.| MAX. | MIN, | TYP.| MAX. | MIN. | MAX.
. - .9 5.0 - 4.95 -
High Level 1 Tout !<lpA a2 ge 10.0d - -
VOH |yin = Vec.V 10 | 9.95| - 9.95 . 9.95
Output Voltage IN SS»VDD 15 [14.95 - 14.95/ 15.00 - 14.95) - v
Low Level v : | ToUT I<LuA 5 - 0.05 - 0.00 0.05 - 0.05
Outout Volt OL v - v v 10 - 0.05 - 0.00 0.05 - 0.05
utput Voltage IN = ¥SS>¥DD | 45| _ | 9,05/ - | 0.000.05! - [0.05
VOH = 4.6V 51-0.2 - -0.16 - -0.12| -
High Level Igy |VoB = 9.5V 10|-0.5{ - |-0.4 - |-0.3 | -
Output Current _ VoH = 13.5V 15 | -1.4f - (-1.2 - |-1.0 | -
VIN = VsS,VDD A
Vo1, = 0.4V 510.52 - 0.44 - 0.36] -
Low Level Top |VOL = 0.5V 10(1.3 | - 1.1 - |o.9| -
Output Current VOL = 1.5V 15 3.6 - 3.0 - 2.4 -
ViN = V335,Vpp
Vour=0.5V,4.5V| 5| 3.5| - 3.5 [2.75]| - 3.5 | -
High Level Imput| vy |Vour=1.0v,9.0v| 10| 7.0| - 7.0 | 5.5 - 7.0 | -
Voltage VouT=1.5vV,13.5V| 15| 11.0 - 11.0 | 8.25 - 11.0 -
ITouT < 1uA
Vour=0.5V,4.5V| 5| - | 1.5| - |2.25|1.5] - | 1.5]
Low Level VIL vouT=1.0V,9.0V| 10 - 3.0 - 4.5 3.0 3.0
Input Voltage Voyr=1.5V,13.5% 15| - 4.0 - 16.75] 4.0 - 4.0
Tour < 1uA
Input | H' Level]l Iip | vy = 18V 18} - [0.3] - ]105]0.3 | - | 1.0
Current| """ Level]l I | VIL = OV 18| - |-0.3 - t10-5 [£0.3 - |-1.0 S
. 5 - 20 - |[0.005{ 20 - 150
Quiescent IDD |yn = _ _ B
Supply Current iN Vss, VDD 10 40 0.010] 40 300 | pA
15 - 80 - |0.015} 80 - 600
*A11 valid input combinations
SWITCHING CHARACTERISTICS (Ta=25°C, VSs=0v, CL=50pF)
CHARACTERISTIC SYMBOL TEST CONDITIONS YD? MIN. TYP. MAX. UNIT
v
5 - 130 400
Output Rise Time tTLE 10 - 65 200
15 - 50 160
ns
5 - 100 200
Output Fall Time truy, 10 - 50 100
15 - 40 80
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TC5027BP

SWITCHING CHARACTERISTICS (Ta=25°C, V_,.=0V, CL=50PF)

SS
CHARACTERISTIC SYMBOL TEST
CONDITIONS VDD MIN. TYP. MAX. UNIT
(Low-High) Propagation t LH 5 - 340 750
Delay Time P 10 - 160 350
(INa, INg - Q) 15 - 130 280
(High-Low) Propagation| 5 - 310 650 ns
Delay Time pHL 10 - 150 330
(INaLING - Q) 15 - 120 250
(High-Low) Propagatio . 5 - 250 700
Delay Time - pHL ) 10 - 120 300 ns
(Ro - Q) 15 - 100 250
Max. Clock Rise Time trcL 5 20 = =
Max. Clock Fall Time tfcL 10 2.5 - - us
15 1.0 - -
Max. Clock Frequency 5 0.8 1.2 -
(INs, INp) feu 10 1.5 2.5 - MHz
15 2.0 3.2 -
Min. Reset Pulse tw 5 - 250 500
wWidth 10 - 110 200 ns
(RESET) 15 - 80 | 150
Input Capacitance CTN - 5 - PF
SWITCHING TIME TEST CIRCUITS
S . - ) Z
TEST CIRCUIT 1 tpLH’ tPHL (INA,INB Q) TEST CIRCUIT 2 tpHL (RO Q) , tw
foL

L P.G. * IN Q P.G.1 A A
A A . -
“[IiiIZINB ol o o [Ny Q

Qpr—o P.G.2 Roc2y D
v CL=50PF
ss i Vgg lCL—SOPF

SWITCHING TIME TEST WAVEFORMS

* PULSE GENERATOR

WAVEFORM 1. t ., T (IN,, ING-Q), fcp
20ns 20ns
v
y ! \ DD
IN,, IN 507% /
A B °
\ VSS
tTLH —+—+ trHI v
90% i 90% OH
Q, v Q 50% 50%
A D P o
E— 10% 107 =V
t OL
- H Jt
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TC5027BP

SWITCHING TIME TEST WAVEFORMS

WAVEFORM 2.  tpHL (Rg - Q), tw »

20ns 20ns

INp

RO(1)-R0(2)

907 99%
QA ~ Q 4 50% 50%
10% T 10% VoL
ETHL

tTLH tpHL tpHL
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