C*MOS DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TC5036AP, TC5048AP =

TC5036AP TC5048AP 17-STAGE HIGH SPEED FREQUENCY DIVIDER

TC5036AP and TC5048AP are 17-stage ripple carry binary
counters equipped with inverters for crystal
oscillators.

If ¢ input is opened (¢="L"), the inverted output of
9th stage appears on FC terminal. If ¢ input is set
to "H", 9 stages from 9th stage through 17th stage can
be also independently used having FC terminal as the
clock input.

Outputs can be derived arbitrarily from stages 4, 12,
13, 14, 15, 16 and 17 of TCS5036AP and stages 4, 5, 6,
7, 14, 16 and 17 of TC5048AP.

Both devicies are improved to have 50% duty Q4 output
as same as others by changing the divider stage of
TC5036P and TC5048P to static type counter.

DIP16(3D16A-P)

PIN ASSIGNMENT

ABSOLUTE MAXIMUM RATINGS

CHRACTERISTIC SYMBOL RATING UNIT
VD1 | Vgg1~0.5 n Vggy+10
DC Supply Voltage S81 581 v
Vpp2 Vgg1-0.5 v Vpp1+0.5
XT A \ =0.5V +0.5
Input Voltage N 551 “ 'DD2 v
¢, FC VIN VSSl—O-S’MVDD1+O.5
Output Voltage Vour |Vgg1-0-5~ Vpp1t0.5 v
DC Input Current Iy +10 mA
Power Dissipation Pp 300 mW
Storage Temperature _ °
R nee Totg 65" 150 c
Lead Temp./Time Tsol 260°C « 10 sec
TRUTH TABLE
INPUTS FUNCTION
RESET| XT ) FC (See Timing Chart)
oPEN | H | fQ4=fxT/2%
i J_L H *® Q5~Q17="L" LEVEL
— | fon=fxT/2n
L | f|open | Q9 n?ns n17
fop=fyxr/2n n; 5~7
L f l H l l Qni H
me-ch/z(m—S) m; 1217

* Don't Care

TCB5036AP

XT
Q4 |
Q12
Q13
]
vss2
vesl
(TOP VIEW)
TC5048AP
XT EVDDI
XT Jvon2
Q4 ARESET
Q5 a1
Q6 Jais
¢ fais
vssz Jar
vssi jrc

(TOP VIEW)
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TC5036AP, TC5048AP

BLOCK DIAGRAM
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TC5036AP, TC5048AP

RECOMMENDED OPERATING CONDITIONS (Vgg=Vggo=0V)

CHARACTERISTIC SYMBOL MIN, TYP. MAX. UNIT
VD1 3 - 8
Supply Voltage Vpp2 3 _ VDD1 v
Input Voltage VIN Except XT 0 - Vpp1
Operating Temp. Topr =40 - 85 [ °C

ELECTRICAL CHARACTERISTICS (Vgg1=Vg5g52=0V, Vpp1=Vpp2)

-40°C 25°C 85°C
CHARACTERISTIC SYMBOL |TEST CONDITION Vpp UNIT]
W) MIN. MAX.| MIN.| TYP. |MAX.| MIN. |MAX.
High Level Vo [Topr|<lua
Output Voltage Vin=Vpp. Vss 5 14.95] - |4.95(5.00| - 4,95 | -
v
Low Level [ Ioyr|<lua
v OUT =¥ 51 - lo.o5| - -
Output Voltage OL VIn=VDs Vss 0.00(0.05 0.05
. Q VOH=4.6V
High Level 5 ~0.61] - [0.51)j-1.0| - ~0.42 -
Output Vin=Ypp, Vss
Output Ion
FC, VOH=4.6V
Current _ — 5 0.025 - |-0.02-0.06] - |-0.015{ -
XT Vin=Vop» Vss A
Q Vor=0.4V
Low Level 510.61] -~ 0.51} 1l.5; - 0.42 | -
QUTPUT I VIiN=VpD, Vss
Output Fc, | 0L [vg=0.4v
Current — 5 (0.10 - 0.08{0.25| - 0.06 -
XT Vin=Vpp,> Vss
High Level . Voyr=0.5V, 4.5V
Tnput Voltage VIR o T<iA 51(3.5 ) - [3.5]2.75 - |3.5 | -
v
Low Level v Voyr=0.5V, 4.5V 5 1 ) .
Input Voltage IL IIOUT|<1UA - .5 - 12.,25] 1.5 - 1.5
High Level Input
Current I1H  |Vpy=8v 8| - |o.2| - (1073 0.2] - |[1.0
(except XT, ¢)
Low Level Input
Current IrL  |Vpg=0v 8 |- |[-0.2| - |1073-0.2| - |1.0| A
(except XT, ¢)
Quiescent I
L= * - - -
Device Current DD1 | Vix=Ypps Vs 8 3 0.005 > 150

%* A1l valid input combinations.
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TC5036AP, TC5048AP

SWITCHING CHARACTERISTICS (Vpp1=VDD2, VSS1=Vss2=0V, Ta=25°C, CL=50pF)

CHARACTERISTIC SYMBOL TEST CONDITION ‘(,3])) MIN, | TYP. | MAX.| UNIT
Output Rise Time (Q OUTPUT) trLu 5 _ 70 | 200 | ns
Output Fall Time (Q OUTPUT) ETHL
Input Amp Vias Resistance Rf 8 0.6 1.6 3.0 | MQ
Propagation Delay Time (XT-Q4) tpLH» tpHL 5 - 200 | 400 | ns
Propagation Delay Time (XT-Q1l7) | tpry,tpHL 5 - 0.78| 1.6 | us
Propagation Delay Time (FC-Ql2) | tpLH,tpHL 5 - 240 | 480 | ns
Propagation Delay Time (FC-Ql7) tpLH, tpHL 5 - 420 { 900 | ns
Propagation Delay Time: (RESET-Q) |tpHL (RESET) 5 - 100 200 ns
Min. Pulse Width t,(RESET) 5 - 35 70 | ns
Max. Clock Frequency for (XT) 5 10 20 - Miz
Max. Clock Frequency fop (FC) 5 8 16 -
Max. Clock Rise Time tycL D) 5 No Limit
Max. Clock Fall Time tfCL
Max. Clock Rise Time trcL 5 20 _ _ He
Max. Clock Fall Time tecL (FO
Input Capacitance Cin except FC - 51 7.5 pF

Ipp TEST CIRCUIT

Vpp=8V
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TC5036AP, TC5048AP

CAITCHING TIME TEST WAVEFORMS
=
1. forL,&T), trLH» tTHLs CpLH> tpHL
<0ns ZOHE_
90%
XT 50% 50%
10% \10%
YTLH Kzl
- —
00% 3 90%
Q4 50% 50%
10% 0%
pHL
T T
tpLH —
90%
50%
Qn . A 10%
SpLH
2. fep (FC), t,(RESET), tpyy (RESET)
R0ns 20ns
90% —\
FC 90 50% 50%
10% S 0%
tw ( RESET)
E 2\
RESET 50% %
’ Z 10% | Y10%
UL, YTLH 20ns 20ns
gg;f 50
Qg @y 10% 50% 50%
10%
(g="H")
YpHL tpLH TpHL
| - -
T PICAL APPLICATION
—
o I
RESET 4 Vppz VDbl
TC5048AP(TC5036AP) Qs Qe Oy Ql4)
XT XT Vsg2 Vss1 Qe Q2 Qi3 Q14 Q15 Qis 01'7 Flc
to
)J; DIVIDER OUTPUTS
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