TOSHIBA

TC4521BP

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT  SILICON MONOLITHIC

TC4521BP

TC4521BP 24 - STAGE FREQUENCY DIVIDER

achieved.
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#2210,

TC4521BP is frequency divider consisting of 24 stages of flip-
flop. The input section is equipped with an inverter to enable
to use either RC oscillator circuit or crystal oscillator circuit
and to accept pulse from external clock source.

Each flip-flop is inverted by the falling edge of the output of
previous stage flip-flop and this can count up to the
maximum of 224=18,777
Since six outputs, 218, 212 220 921 222 and 22 are available

besides of 224, adjustment of frequency divided output can be

s e
Tk
1
P (DIP16-P-300-2.54A)
Weight : 1.00g (Typ.)

MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage Vpp1 Ves1 = 0.5~Vs1 + 20 v PIN ASSIGNMENT
Vpp2 Vss1 —0.5~Vpp1 +0.5 W,
Output Voltage Vour Vss1 = 0.5~Vpp1 +0.5
DC Input Current : £10 mA Vss2 3 [ 14 Q22
Powe:Dissipation Fl'z 300 mw ouT2 4 [ J 13 Q21
Operating T 2085 °c Vpp2 5 [ 112 Q20
Temperature Range opr - IN2 6 [] 111 Q19
?{taonr;ge Temperature Tog — 65~150 o 0\:JS: ; E %;0 I(|)\|118
BLOCK DIAGRAM (TOP VIEW)
OUT1 IN2 Vy,2 OUT2
7l 6 5| 4
5 COUNT CAPACITY
RESET ' ' I
9 i ‘ ‘ J\h STAGES OUTPUT| COUNT CAPACITY
Tyt T (STATIC) —‘ Q18 2= 262,144
Vs Q19 29- 524,288
[ Q20 220= 1,048,576
STAGES 18~24 Q21 22'= 2,097,152
(STATIC) ‘ Q22 2?2= 4,194,304
Q23 222 = 8,388,608
10‘ 11 ‘ 12 13] 1] 15 1 Q24 24=16,777,216
Q18 Q19 Q20 Q21 Q22 Q23 Q24
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@ TOSHIBA is continually working to improve the guality and the reliability of its products. Nevertheless, semiconductor devices in
fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to
observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most
recent products specifications. Also, please keep in mind the precautions and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

eneral can malfunction or
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TOSHIBA TC4521BP

LOGIC DIAGRAM
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: The products described in this document are subject to foreign exchange and foreign trade control laws.

The information contained herein is f)resented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA CORPORATION
for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted by implication or
otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TC4521BP
RECOMMENDED OPERATING CONDITIONS (Vss1 = Vss2 = 0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
DC Supply Voltage Vop1, Vpp2 3 — 18 Vv
Input Voltage Vin 0 — Vool V
STATIC ELECTRICAL CHARACTERISTICS (Vss1 = Vss2 =0V, Vpp1 = Vpp2)

SYM- -40°C 25°C 85°C
CHARACTERISTIC |z\" | TEST CONDITION [Voo UNIT
) | MIN. Tmax. | min. | TYp. [mAX. | MIN. [ mAX.
High-Level Vou [Vosrl<tzn L SO Tl Ges 000 | — | oes | —
OH _ . . . .
Output Voltage Vin=Vss, Voo 15)1495 | — |1495 [1500 | — |1495| - |
s|] — |o0os| — [o0o00|o005| — |oo05
LowLeve ee | Vo U°“j|v<1€A 10| — |o005| — | 000|o005| — | o005
P g = Vss: Voo 15| — |o0o0os| — | o000|o005| — | o005
Vou= 4.6V 5| -061] — |-051]-10| — |-042] —
. Von= 2.5V 5{-25| — |=-21(|-40| — |-17| —
g“:i‘:‘tt High lou | Vou= 9.5V 10|-15] — |=13|-22] = |=11]| =
Y Vo = 13.5V 15| -40 | — |-34|-90| — |-28]| —
Vin=Vss, V
IN S5 DD mA
Vo, = 0.4V s| o061 — 051 12| — 0.42| -
Output Low | VoL =0.5V 10 15| — 13| 32| — 11 ] —
Current oL lyg =15V 15| 40| — 34| 120 - 28| —
Vin=Vss, Voo
Vour=0.5V, 45V | 5| 35| — 35| 275 — 35| —
Input High ve |Vour=10v,90v | 10| 70 | - 70| 55| — 70 | —
Voltage " [Vour=15v, 13.5v| 15| 110 | — | 110 | 825 — | 110]| -
| lour| <14A y
Vour=0.5V, 45V | 5] — 15| — 225 15| — 1.5
Input Low vo |[Vour=10v,90v |10 — 30| — 45| 30| - 3.0
Voltage “ [Vour=1.5V, 13.5V | 15| — 40 | — 6.75| 40| — 4.0
| IOUTl < 1/,ZA
Input “H" Level | Iy Viy=18V 18| — 0.1 - 10-5| 0.1 - 1.0
Current | "L" Level | I, |V, =0V 18| — | -0.1 - |-10"%| -0.1 - | -10

. 5( — 5 — 10005 5 — | 150 | pA

Sl:"r'f:;i"t SUPPIY | | V= Vs, Voo # 10| — | 10 — |oo010] 10 — | 300
15| — | 20 — |0.015]| 20 — | 600

* All valid input combinations.
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TOSHIBA TC4521BP

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss1 =Vss2 =0V, Vpp1 =Vpp2, €, =50pF)

CHARACTERISTIC SYMBOL | TEST CONDITION Voo(V) MIN. TYP. MAX. UNIT
Outout T ition Ti 5 — 70 200
utpu ransition [ime
P (Low to High) truw 10 - 35 100
1 —
2 o 0| ™
Output Transition Time _
. traL 10 — 35 100
(High to Low) 15 30 30
Propagation Deiay Time t > _ 11 2.0
pLA 10 - 0.5 3.5
(IN2-Q18) tort 15 —_ 0.3 2.7
5 1-4 1-2 ps
Propagation Delay Time toun 10 _ 0-6 45
(IN2-Q24) tor 15 — 0.4 3.5
o e b 5 — 220 2600
riopagation uveiay iime
(RESET - Qn) o e — o o
5 3 9.5 —
Max. Clock Frequency fa 10 6 17.5 — MHz
15 8 23.5 —
Max. Clock InputRise Time | to 1(5] L.
Max. Clock Input Fall Time ticL 15 No Limit s
5 — 55 385
Min. Clock Pulse Width tw 10 — 25 150
15 — 16 120
5 — 60 385 |
Min. Pulse Width R 10 2% 150
(RESET) " 15 — 20 120
Input Capacitance Ciy — 5 7.5 pF
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TOSHIBA TC4521BP
WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
20ns_ 20ns
IN1 290% Sr gg% / !.-59%
{ 10% Niow /
RESET
tTu
Qn 50% 50%
10%
tpLH | . tpHL
APPLICATION CIRCUIT
* When CR oscillation is used as time reference
% % fvw
s T3 Rs Rg =2Ry
1
7 | —
3 o tte foso=5 3R Gy
8 1011121314 15 1 N R
- o
LU
Q18 Q24
* When crystal oscillation circuit is used as the time reference
+ _T_ Typical data
VDD
‘% % yi X'tal (Hz) C, Co (pF) | Ro (0)
RESET o—1o 516 o —o \ 32.768k 23 500k
3 7 100k 60 100k
| 41— Ro
l"“a 10 11 12 13 14 15 1 B C——J—F—"vVv— 1V SGI7 o vy
B EEE ¢+ R L 4.194304M 12~15 0
Q18 Q24 I I
Ry=10M()
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TOSHIBA TC4521BP

DIP 16PIN OUTLINE DRAWING (DIP16-P-300-2.54A) Unit in mm
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Weight : 1.00g (Typ.)
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