@ MOTOROLA
4-Bit Binary Counter

ELECTRICALLY TESTED PER:
5962-8759001

The 10H416is a high-speed synchronous, presettable, cascadable 4-bitbinary
counter. Itis useful for a large number of conversion, counting and digital integra-
tion applications.

o Counting Frequency, 200 MHz Minimum

o Improved Noise Margin 150 mV (Over Operating Voltage and Temperature
Range)

o Voitage Compensated

¢ MECL 10K-Compatible

PIN ASSIGNMENTS
FUNCTION DiL FLATS LCC BURN-IN
(CONDITION C)
veet 1 5 2 GND
e 2 6 3 51 Qto VT
Qo 3 7 4 51 Qto VT
TC 4 8 5 51 Q10 VIT
PE 5 9 7 OPEN
CE 6 10 8 OPEN
Po 7 " 9 GND
VEE 8 12 10 VEE
Py 9 13 12 GND
P2 10 14 13 GND
P3 1 15 14 GND
MR 12 16 15 OPEN
cpP 13 1 17 CP1
Q3 14 2 18 51Qto V1T
Q2 15 3 19 51 Qto VT
veez 16 4 20 GND
BURN - IN CONDITIONS:
VIT= -20VMAX/-22V MIN
VEE =-5.7VMAX/-52V MIN
PIN NAMES
NAME FUNCTION
PE Parallel Load Enable (Active Low)
Pn Paralle! Inputs
CcP Clock inputs (Clocks on Positive Transition)
CE Count Enable (Low to Count)
MR Master Reset (High forces ali Q Outputs Low)
TC Terminal Count (10010, Low at HLLH; 10016
Low at HHHH)
Qp Counter Outputs

Military 10H416

MPO
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AVAILABLE AS

1) JAN: N/A

2) SMD: 5962-8759001

3) 883: 10H416/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: E

CERFLAT: F
LCC: 2
The letter “M” appears before
the slash on LCC.
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NOTE: This diagram is provided for understanding of logic operation only. It should not be used for evatuation of propagation
delays as many gate functions are achieved internally without incurring a full gate delay.

Figure 1. 4-Bit Binary Counter Logic Diagram
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10H416

TRUTH TABLE
CE | PE MR cP FUNCTION
L L L z Load Parallel (P to Qp)
H L L 4 Load Parallel (P, to Qp)
L H L 4 Count
H H L z Hold
X X L 2z Master Respond; Slave Hold
X X H X Reset (Qp, = Low, TC = High)
L=Llow
H = High Voltage Level
X = Don't Care

Z = Clock Pulse (Low to High)

22 = Clock Pulse (High to Low)
Featuresinclude assertion inputs and outputs on each of the four master/slave counting flip-flops. Terminal countis generated internally inamanner
that allows synchronous loading at nearly the speed of the basic counter.

Ly Vee
SCOPE A
CHANA T L
PD100
Rr = A SCOPE
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PULSE CP CE p— Ry
GENERATOR ¢ b— Si0a
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PINA
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PLH — tTHL
80% 80%
Qp or PC Output — ° 20%
> == T I tPHL

NOTES

1. L4 and Lo = equal length of 50 Q impedance line, < 5.0 pF.
2. R1 = 50 Q termination of scope.

3. Decoupling 0.1 uF from gnd to VEg and V¢ e
4.Vee1=Veoce=20V.

5.VEg=-32V.

Figure 2. Test Circuit and Waveforms (Clock to Output)
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1. L1 and Lo = equal length of 50 Q impedance line.
2. R1 = 50 Q termination of scope.
3. C = Jig and stray capacitance < 5.0 pF

3. Decoupling 0.1 uF from gnd to Vg and Vog.
4.Vee1=Voez=20V.

5. VEg=-3.2V.
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Figure 3. Test Circuit and Waveforms (Master Reset to Output)

CHANB

Rt

'HOLD

-

50%

MOTOROLA MILITARY MECL DATA

2-5




€L-6'L-G 9kt 8 iy it 50 €0 50 moweunyindur |
21 9L ‘L 8 zi6 v 0641 0641 004 UBIH weung indu LHY
LL-6'2L-§ 9Lt 8 1L-6'L-§ v 0S¥ oSt S92 ybiH waung indul
8 9Ll 8 yuw 921 - 921 - Giy - | wauny Alddng Jamod 33
SL'PL'¥-C gL't 8 8 A 19k | S6L- | S95°L-| S6'L- | 851 | S6'L- abejjoa Inding mo | V10A
SL'vL'v-2 gL'l 8 8 A v80- | 90'L- | S90- | g90- | 820- | toL- | ebeyoA ndinQ ubiH | YHOA
SL'vL'y-2 91 8 €l €L 2L A 19t | S6k- | S9GL-| G6'L- | 85k | SB'k- abeyop indinp mo1 | 10
SL'vhb'y-2 91l ] €l €L'LLL-6 A ¥8'0- | 90°k- | G90- | 980- | 8,0- | 10~ abeyjjop indino ubiH | HOA
1'nd J0A 233, 1337 [ 1FY LHIp Xepw uN Xep uiw xew uIy
IsJ9j8wWeled
A0'Z- 01T 00 = PeoTInding ‘A0 = 99 € dnosbang g dnoubigng 1 dnoubang |euonound
suawubissy uld 39ays ‘abexoed |q 10} d1e PadudLajal sinould 2. 66 - 9. 621 + 2.52+
MO138 SNid OL a31ddv IDVLI0A 1531 spun sy 1ajpwe.ed loquis

v6'e- | v60- | ov's- | 820+ | Lo+ | 1gL | ert- | S61- | vEO- | D085-=V1
v62- | v6b- | 9v's- | 980+ | bT i+ | Sovk- | 960 | S6'k- | $90- | DoS2H=VL
v6z- | ¥6b- | ov's | keor | bt | 8vL- | wi- | G671 | 820 | D052=Y1
1335 | 2337 | 1338 2Sg | 1Sq | TUA | THIA | LTIp | HHIA |eamessdwa)

(s110A) sanjep abeyjop 1saL

isaL

'S)OAQ'C - 01
10181581 75 00 | B YBnoay pajeuiwus) ase sindinQ “paulelulew si wdj sesul| 00S uey)
1918346 MO} JIB BSI8ASURI) PUR PIROG HINS4IO PajuLd B UO Palunowl 10 19420S IS8 e Ul
SIHINONI0 By "PaYsI|qeIsa used Sey WNLgHINba [ewiay) Jaye ‘9|qel IS8} 8y} ut umoys
suonesynads op ay) 188w 0} paubisep useq Sey INNI0 sales HOL TOIW uoes

SIILSIHILOVHVHOI TvIIdL0d73 «

» 378V1 1IN LN3JOS3IND

9LvHOL

MOTOROLA MILITARY MECL DATA

2-6



SL'vL 'y 8 9Lt 6 € £l ZHIN 002 002 002 Aouenbeigunoy [ 1Unog,
pL'E el 8 9l ‘L L-6°L'S vi ‘e -5 su S0 S0 Y 301034 9 AID
vi'e €t 8 91 LL-6'L'G vL'e L-S su o'l o'} ot Ud oo
awi| pjoy [eple] )]
V1 E €l 8 9L ‘L L-6'L'S pL'E -G su g2 Se Se A0 013d 403D
viL'e €l 8 91 ‘1L L-6°L'S viL'e L-S su 0e oe [er4 D 01Uy
awl) dnjeg 135
St'v-¢2 8 9L ‘L L th-6°2 vl cL'cl su S L0 6¢ L0 9c 20 O Ot HIN
SL'v-2 8 9L ‘L A LL-6°L 148 €L 'cl su §e L0 62 L0 92 L0 01 OO
St'v-2 8 9L L W-6°2 i €L el su G'e o't (%4 o'l gc o't D oD
Aejeq uonebedoiy pd;
SL'yvl‘e'e 8 9l ‘L L IL-6 14 €L-9 su (o4 S0 x4 S0 ¥4 S0 awll lleq THL
SL'vL'e'e 8 9l Ja -6 14 €l-6 su [44 S0 cc S0 Le S0 awl) asiy H1L
1nd o | 133A | I0p | TSy 1Sgq 1N0p NIp xep N xep wN xep un
:si3j3Wwe.e,
aND 01 5 001 = peoT Inding ‘A 0°Z = D97 L1 dnoibgng 01 dnoubgng 6 dnosbgng _u_._c_uo::u
suawubissy uid %29y ‘abexoed T)q 4o} a1 pasuasajal sinould 29 ,85- 2,521+ 0,52+
MO39 SNid 01 @311ddV IDVLI0A 1S3L spun Spwiny Jajauesed joquiAg
'SJI0A 0°Q 0}
v6e | v6b- | 9p'G- | 820+ | LOL+| 1GL- | 9L'L- | 0S6°k- | O¥BO- | Do SS-=VL 1018152175 001 B ybnouy) pajeuiusl sie sinding “pauleluew s wdj Jesul 0os uey)
v6'2- | v6'v- | ov's- | 9e'0+ | vari+ | sov'i- | 96'0- | 0s6°L- | 0s90- | 0, SZL=VL Jajeaub moyy ure asieASUEI) pUE PJEOG INOLD PajUL B UO PAJUNOW IO J9Y00S IS8} B u
- - - - - - - - - v S1IN2AI9 8y L "paysliqeisa uasq sey wnuqiinba fewisy) Jaye ‘ajqe} 18} ay) Ul UMOYS
v6e | v6pr | 9¥'S- | LE0*H| LU+ | 8pL- | LiL- | 0567} | 0820- | Do GE=VL suolleayoads op 8y} j9oW 0} paubisep Useq Sey HNAJO SASS HOL D3N Yoes
V337 {2335 | 1337 | TSy | 1S4 | 2ip CHIp 1Y LHIA
aimeioduay SOILSIHILOVHVHO IVIIHLO3 13 »
(s1on) sanjep abejjop 1sa) 1891
» 379VL LINIT LN3JS3INOD

9IvHOL

MOTOROLA MILITARY MECL DATA

2-7



