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TC5036P, TC5048P 17-STAGE HIGH SPEED FREQUENCY DIVIDER

TC5036P and TC5048P are 17-stage ripple carry binary
counters equipped with inverters for crystal
oscillators.

As the first stage through the fourth stage are
dynamic type counter, the high speed operation can be
obtained but the operation starting from DC is not
possible, so that these should be used in the range
of fMIN~ fMAX-

If ¢ input is opened (#='"L"), the inverted output of
9th stage appears on FC terminal. If 4 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 TC5036P and stages 4, 5, 6,

DIr 16 (3D16A-P)

7, 14, 16 and 17 of TC5048P. PIN ASSIGNMENT
ABSOLUTE MAXIMUM RATINGS TCs5036F
CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage VDDl Vss1-0.5~ Vss1+10 \Y 1 XT 4 =
Vpp2 | Vss1-0.5~Vpp1+0.5 P Qiaf— ¢
R Qizt— 5
\Y A -0.5~ +0.
Input Voltage XT IN SS1 VDD1+0- 5 \ 6 & Qs t— 10
$,FC | VIn Vgs1-0.5~ Vpp1+0.5 . - Q15— 11
Output Voltage Vour | Vss1-0.5~Vpp1+0.3 V Q16— 12
14 —|RESET Q
DC Input Current 11N t10 mA 17 13
Power Dissipation Pp 300 mW Vppy 16 Vggi 8
Storage Temperature Torg —65 ~150 °c Vppz 5 15 Vggz i 7
Range
Lead Temp./Time Tgol 260°C -+ 10sec TC5048P
TRUTH TABLE R as b— 3
INPUTS FUNCTION . _ Qs |— 4
RESET | XT & FC (see Timing Chart) —1* Qs b 5
6 & Qv |—
OPEN H fqa = fxr /2% Q7 -
" ‘ Qs~Qiy="L" LEVEL o ] ¥c —
H 3 5~Q17 N
fqn = fx7 /2" 14 {RESET Quy| _ 13
L ; L | OFEN Qo n;s5~1v
fon = fx7 /2" n; s~v v ;16 Vv ;8
L ﬂ . ﬂ qn = fxr (os) DDl 881
fqm= frc /2" m; 12~ 17 Vppz 5 15 Vsgz s 7
% Don’ t Care
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TC5036P, TC5048P

BLOCK DIAGRAM
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TIMING CHART
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TC5036P, TC5048P

RECOMMENDED OPERATING CONDITIONS(Vgg]=Vggo=0V)

CHARACTERISTIC SYMBOL MIN. TYP. MAX. UNIT.
Vpp1 3 - 8
Supply Voltage Vpp2 3 _ VpD1 v
Input Voltage VIN 0 - DD2 v
Operating Temp. Topr —40 _ 85 T
ELECTRICAL CHARACTERISTICS (VSSl=VSS2=OV’ VDDl=VDD2)
CHARACTERISTIC  |SYMBOL| TEST Vpp L—40°C 25°C 85°C UNIT
CONDITIONS |y) | MIN.| MAX.|MIN. | TYP.]| MAX.| MIN. MAX.
High Level Vor [!Tour!<luA 5 | 4.95| - 4.95 5.00] - 4.95 -
Output Voltage IVIN=VDD,VSS
Low Level v 1LoyT! <1MA v
Output Voltage OL prd% o Vss 5 - |0.05s| - [0.0000.05| - |0.05
High Level|l Q VQH=4-6V 5 0.2 | - |-0.16 -0.8| - |-0.12 -
Output tput) T, VNIN=VS5,VDD
Current ¥C Von=4.6V 5 10025 - [ -0.02_g o] - Fo.o18 -
XT VIN=VSS., VDD : A
CL=0.4V
Low Level | Ougput . [Fin=vop,ves 5 [ 0.52] -4 | 0.44 1.5/ - | 0.3 -
Output FC OL Np1=0.4V
Current XT VIN=VDD. VSS 5 0.10| - 0.08 0.25 - 0.06 -
High Tevel v VouT=U0.5V,4.5V
Input Voltage IH [ Tonr <IHA 5 (3.5 - 3.5 2.75| - 3.5 “ 1y
Low Level Vour=0.5V,4.5V
—Loput Voltage V1L [TouT <iya - > R Rt - J2.25) 1.3 i
igh Level Input _ =5
Cutrent(excrpt X7,0) T18 | VIn= 8V 8 | - |o0.2 - |10 0.2 - |1.0 "
Low Level InputCurq I -5
rent (except, XT, ¢) IL ViL=0v 8 - -0.2 - |-10 -0.2 - -1.0
Jperating Current - - - - - -
Consumption(rcsosgpp) 'r | fxr=1tHz 5 100 {500 LA
SWITCHING CHARACTERISTICS (VDDl:VDDZ' VSSl=VSSZ=OV)
Ta=25°C, Cy=50pF
CHARACTERISTIC SYMBOL CONDITION | VDD(V) MIN.| TYP.| MAX. ] UNIT.
Output Rise Time (Q OUTPUT) tTLH
Output Fall Time(Q OUTPUT) CTHL > 130 250 ns
Input Amp Vias Resistance Rf 8 0.6 - 30 ML
Propagation Delay Time(XT-Qg) | tpLH, tpHL 5 - 250 600 ns
Propagation Delay Time(XT-Qy7)| tpLH, tpHL 5 - - 8.0 us
Prop. Delay Time(RESET-Q) tpHL (RESET) 5 - = 2000 ns
Min. Clear Pulse Width tw (RESET) 5 - - 1000 ns
Max. Clock Frequency fMAX (XT) 5 8 14 - MHAZ
Min. Clock Frequency IMIN (XT) S - - 20 kHz
Max. Clock Frequency fuax (FC) 5 1.0 - - MHz
Max. Clock Rise Time trCL
Max. Clock Fall Time tfcL (XT, FC) 3 20 - S
Input Capacitance CIN except FC - 5 7.5 pF
IT TEST CIRCUIT
470 uFzz (@& ==0.01 uF‘,—L;
3 3 ° 9 _JZOns 20nys
kt Vop1 Vop2  FC ¢
P.G T Q5 Q6 Q7 Qu ’ %
U] —XT v v « ) INPUT \\
SS1 "SS2 o o
T Q. Q%? n3 Qs Ns 315 317 WAVEFORM 10% 10%

(DUTY CYCLCE=50%)
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TC5036P, TC5048P

SWITCHING TIME TEST WAVEFORMS

WAVEFORM 1.

XT

Q4

Qn

WAVEFORM 2.

FC

RESET

(¢="H”)

Q125 -+ QU7

1. fMAX(XT), IMIN(XT), tTLH, tTHL, tpLH, tpEL

20ns 20ns
50% f__J//F__—ﬂ¥ 50%
CTLH
e —
T a3
90% 7/
50%
10%
tpHL
tpLH
/
27

2. fMAX(FC), tw(RESET), tpHL(RESET)

20ns 20ns

o % / o

TYPICAL APPLICATION

VpD

O N

RESET @ Vpp2 VpD1

TC5048P (TC5036P% Q5 Q6 Q7 Q14

XT Vss2 Q4(Q12 Q13 Q14Q15)Q16 Q7 ¥C

556 6 48 o
D DIVIDER OUTPUTS

R
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