TOSHIBA

Dual Decade Counter
The TC74HC390A is a high speed CMOS DUAL DECADE
COUNTER LATCH fabricated with siicon gate C°MOS technology.

It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.

It consists of two independent 4-bit counters, each com-
posed of a divide-by-two and a divide-by-five counter. The
divide-by-two counter is incremented on the negative going
transition of clock A(CKA). The divided-by-five counter is
incremented on the negative going transition of clock
B(CKB}. The counter can be cascaded to form decade, bi-
quinary, or various combinations up to a divide-by-100
counter. When the CLEAR input is set high, the Q outputs are
set to low independent of the clock inputs.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

Features

¢ High Speed: fy. = 84MHz(Typ.) at Vo = 5V

» Low Power Dissipation: I = 4pA(Max.} at Ta = 25°C

¢ High Noise immunity: Vyyy = Vg = 28% Vec(Min.)

¢ Qutput Drive Capability: 10 LSTTL Loads

* Symmetrical Output Impedance: llgy = I, = 4mAMIn.)
*» Balanced Propagation Delays: t,; =ty

* Wide Operating Voltage Range: V{opr) = 2V ~ 6V

» Pin and Function Compatible with 74L.S390
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TC74HC390AP/AF/AFN C2MOS Logic TC74HC/HCT Series
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c2mos Logic TC74HC/HCT Series TC74HC390AP/AF/AFN
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CLR * QA connected to CKB
(1) BCD Count Sequence*
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(2) Bi-Quinary Count Sequence**
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TC74HC390AP/AF/AFN

c2mos Logic TC74HC/HCT Series

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voitage Range Vee -0.5~7 v
DC Input Voltage Vi 05~V +05 v
DC Output Voltage Vour <05~V +05 v
Input Diode Current (1% 0 mA
Output Diode Current lok 20 mA
DC Output Current lour 25 mA
DC Vee/Ground Current lec 150 mA
Power Dissipation Po 500(DIP)/180(MFP) | mW
Storage Temperature Tsig -65~150 °C
tead Temperature 10sec T 300 °C

*500mW in the range of Ta = -40°C ~ 65°C. From Ta = 65°C to 85°C a

derating factor of - 10mW/7°C shall be applied untit 300mwW.

Recommended Operating Conditions

Parameter Symbol Value Unit
Supply Voltage Veo 2-6 v
Input Voltage Vin 0-~Vee v
QOutput Voltage Vour 0~Vee v
Operating Temperature TOQr -40 - 85 °C
0~ 1000(Vg = 2.0V)
Input Rise and Fall Time tot 0 - 500(Ve = 4.5V) ns
0 - 400(Vge = 6.0V)
DC Electrical Characteristics
Ta=25°C Ta =-40 ~ 85°C .
Parameter Symbol Test Condition Unit
Vec | Min. Typ. Max. Min. Max.
) 20 15 - - 15 -
High-Level Vi . 45 | 31 - - 315 - v
Input Voltage 60 49 _ R 42 _
Low-Level 20 - - 05 - 05
OW-LEve Vi - 45 - - 13 - 135 y
Input Voltage 60 B _ 18 _ 18
2.0 1.9 2.0 - 19 -
lon =-20uA | 45 44 45 - 44 -
High-Level Vi - 6.0 59 6.0 - 59 -
Output Voltage Vo | vyorvy [T oama v
e a5 | 418 431 - 413 -
on =" v _
£ omA 6.0 5.68 5.80 5.63
2.0 - 00 01 - 0.1
lop=20pA | 45 - 00 01 - 0.1
Low-Level v Vin= 5.0 _ 0.0 01 _ 0.1 "
Qutput Voltage oL Vi 0V
o =4mA | 45 - 017 0.26 - 033
lor=52mA | 60 - 0.18 026 - 0.33
Input Leakage Current I Vin = Ve 07 GND 6.0 - - 01 - +.0 A
Quiescent Supply Current loc Vin =Yoo 07 GND 6.0 - - 40 - 40.0
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c?MoS Logic TC74HC/HCT Series TC74HC390AP/AF/AFN
Timing Requirements (Input t, = t, = 6ns)
Ta=25°C Ta=-40 ~ 85°C
Parameter Symbol | Test Condition Unit
Ve Typ. Limit Limit
Minimum Pulse Width ey a - g -
(CLOTR) WL B ’ B
6.0 - 13 16
Minimum Pulse Time ; j,O B Zg ?g
(CLR) Wi - 5 -
6.0 - 13 16
20 - 25 30
Minimum Removal Time tem - 45 - 5 6 s
6.0 - 5 5
Clock Frequency | ~ ig B 362 2‘%
(KR 6.0 - 38 31
Clock Frequency g _ ig ~ 361 255
(CKE) 6.0 - 36 29
AC Electrical Characteristics (C_ = 15pF, V¢ = 5V, Ta = 25°C)
Parameter Symbol Test Condition Min. Typ. Max. Unit
Qutput Transition Time briw - - 4 8
b
Propagation Delay Time lotn _ _
{CRA-QA) b 10 2
Propagation Delay Time totn
{CRA-0C) o QA connected to CKB - 29 51 .
Propagation Delay Time oLk _ R
(CRB-08, Q) o 12 2
Propagation Delay Time loLw
- - 17 R
(CKB-QC) fort
Propagation Delay Time loim B _
{CLR-Qn) o 12 %
Maximum Clock Frequency
) fuiax - 35 84 -
Maximum Clock F MHz
ximum Clock Frequency
) ax - 3 65 -
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TC74HC390AP/AF/AFN

C2MOS Logic TC74HC/HCT Series

AC Electrical Characteristics (C, = 50pF, Input t, = t, = 6ns)

Ta=25°C Ta = -40~85°C
Parameter Symbol Test Condition Unit
Vee Min. Typ. Max Min. Max.
\ 20 - 30 75 - 95
Output Transition Time ITLH - 45 - 8 15 - 19
THL 60 - 7 13 - 16
Propagation Delay Time toLn _ ig : 3? 12240 : 135:
(CRA-QA) for 60 - 1 2 - %
) 2.0 - 102 290 - 385
(Pg’{;%aé'"” Delay Time :DLH 0A connected to TRE 45 - L) 58 - 7
) PHL 6.0 - 29 49 - 62
ns
Propagation Delay Time oL _ ig _ :g 12360 - 1;;
(CRE-s. Q) for 60 - 13 2 - 28
Propagation Delay Time o _ ig : g? 13875 B 13635
(CRE-00) fob 60 - 18 3 - 2
Propagation Delay Time tocn B ig i 1112 13500 - 13%0
(CLR-Gm) fori. 50 - 13 2% - 3
Maximum Clock Frequency ' 4212 352 ;2 - 256 B
(CKA) i - ' ‘ ‘
6.0 38 90 - 3 -
z MHz
Maximum Clock Frequency f i'o 3?1 1 - 5 i
(CRE) MAX - 5 60 - 2 -
6.0 36 70 - 29 -
Input Capacitance Cin - - 5 10 - 10 .
Power Dissipation Capacitance Copl(1) - - 44 - - - g

Note (1) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption without load.

Average operating current can be obtained by the equation:

lociopn = Crp ® Vee * fin + Ioe/2 Counter

522

TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC.




