Dﬁﬁnguishing Features

Benefits
+3J0KH or 100K ECL Compatible * Flexible Power Supply
« Optional Single +5 V Operation » Reduced Component Count
-lqnumdeCLSupplyPins » Simplifies PCB Layout
tatable TTL Pins * Reduces PCB Interconnect
%m Control Inputs + ' Low Bus Loading
-ﬁl-lln 0.3" DIP Package ' :

WPMDW 800 mW

Fanctional Block Diagram

TILVCC TTLOND ECLVEE ECLVCC
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1301001 Rev. F 6 - 88
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Bt50L:
Bt502:

ECL / TTL.
Octal Transceiver-
and Translator

Product Description

The Bi1501 and BtS02 sre octal ECL/TT
bidirectional transceivers and transistors. Ti
Bi501 is 10KH ECL compatible, and ths BrS02 |
100K ECL compatible.

)

The direction and output enable comtrol inpues” &
TTL compatible to simplify interfacing to 3
standard MPU.,

Both devices provides a bidirectionsl interface
between TTL signals and ECL signals.. The ECL
input/output signsls may be generatsd from
normal ECL, single +5 V, or split ECL suppiies.

i
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Bt501/502

Circunit Description

6 - 86

Nominal Voltages Applied
Supply Pin Single Supply Dual Supply Split ECL Suppiy
System System System
TTLVCC +50V +50V +50V
TILGND ov oV ov
ECLYCC +50V oV +20V
ECLVEE v -52V ~32V
B1501 Supply Operation.
Nominal Voltages Applied
Supply Pin Single Supply Dual Supply Split ECL Supply
System System System
TILVCC +50V +50V +$0V
TILGND ov ov ov
ECLVCC +50V oV +20V
ECLVEE ov 45V 25V

Bt502 Supply Operation.

Note: The TTL (D0-D7), DIR. and OE?® pins are TTL compatible regardless of the ECL power supply

parameters. W affects the threshold levels of only the ECL
(DO-D7) pins.

DIR | OE* Function
0 0 TTL (D0-D7) —> ECL (DO~D7)
1 0 ECL (D0-D7) —> TTL (DO-D7)
x 1 TTL (D0-D7) three-stated, ECL. (DO-D7) = 0

SECTION 6 -

Control

Truth Table.




Brodktiree* Bt501/5

BtS01—Recommended Operating Conditions

Paramear Symbot Min Typ Max Units
TTL Device Ground TILGND 0 0 Q Voles
ECL Device Gromd ECLVCC 0 0 0 Volts
TTL Power Supply TILVCC +4.75 +5.0 +5.25 Vols
ECL Power Supply ECL.VEE ~4.9 -5.2 . ~5.5 Vol
Ambient Operating Temperanre TA 0 1 +70 *C

Note: nmdmhmuumwwﬁngmﬁrnkammwhﬂcle
mmﬂowofloohunfeapemmwuhdcvhadmmmmdwmwekuum&hﬂ
printad circuit board.

Bt501—Absolute Maximum Ratings

Psrameer Symbol Min Typ © Max Units
ECL VEE (meanaed © ECL VCC) ~3.0 Vols |
TTL VCC (messared o TTL. GND) +70 . Vol ’
Voltage on Any ECL Pin ECLVCC ECLVEE Volts
Voliage on Any TTL Pin TILGND TTLVCC Yolts
: -0.5 +0.5 :

ECL(DO-D7) Outpae Currere -50 mA
TTL{DO-D7) Short Circuit

Output Cuzrent 108 ~50 -150 mA
Ambient Operating Temperature TA -55 +125 °C
Storage Temperature TS -85 . +150 C
Junction Temperanwre i +178 *C
Soldering Temperature ' TSOL 260 *C

(5 seconds, 1/4° from pin) _

Note: Stresses sbove those listed under "Absolute Maximum Ratings™ may cause permanent damage W the
device. This is a stress rating only and functional operation of the device a these or any other conditions above
those listed in the operational sections of this specification is not implied. Exposure to sbsolute maximum
nﬁueaﬂxmfouxmddmmnffeamm

PERIPHERALS 6 - 87



Bt501/502 Brodktree*

BtSOl-—ECL DC Characteristics -

Parameter Symbol TA (*C) Min Typ Max Units

o ) 0. ~1170 -840 my
Input High Voltage* VH +25 ~1130 -810 mvY
_ . +70 -1070 73§ mv
: . 0 1 =-1950 ~1480 mV
Input Low Voltage* VIL +25 -1950 -1480 mv
' : +70 ~1950 -1450 { mV
. . 0 '=1020 -840 my
Output High Voltage*® VOH +25 ~980 -810 mVY
+70 -920 ~735 mv
0 -1950 -1630 mV
Output Low Voltage* YOL +25 ~1950 -1630 mV
: . +70 ~1950 -1600 myY

. 0 10 BA
Input High Current IH +25 : 10 HA
(Vin = ViHmax) +70 10 HA
0 : 75 mA
ECL VEE Supply Current IEE +25 75 mA

+70 75 mA .

Test conditions (unless otherwise specified): “Recommended Operating Conditions” with ECL (D0-D7)
losding of 50 10 ~2.0 V. Typical values are based on nominal temperature, i.e., room, and nominal voltage,
ie .5 V.

*Relative w0 ECL VCC.
The specified limits shown can be met only after thermai equilibrium has been established. Thermal equilibrizm

is estblished by applying power for at least 2 minutes while maintaining a transverse air flow of 400 linear feet
per minuie over the device either mounted in the test socket or on the printed circuit board.

6. 88 SECTION 6



®
Brodktree Bt501/:
BtS01—TTL DC Characteristics
Prameter Symbol Min Max Units
Input High Voltage® VH 2.0 TILVCC Volts
+0.5
Input Low Voltage®* VIL TILGND 0.8 Volts
. -0.5 '
Input High Current IH 70 A
(Vin=24YV) i
Input Low Current o 0.7 mA
(Vin=04 V)
Output High Voltage* VOH 2.5 Volts
(IOH =-2.0mA)
Output Low Volage* VOL 0.5 Volts
(IOL =20 mA)
Three-State Outpnt Current oz
Vout= VOHmin ' 10 KA
Vout = VOLmax -10 A
TTL VCC Supply Current Icc 85 mA

Test conditions (unless otherwise specified): "Recommended Opersting Conditions” with ECL (DO-D |
loading of 50 Q 10 -2.0 V. Typical velues are basad on nominal tempersture, i.e., room, and nominal voltage, ™

jie.5V.
SRelative to TTL. GND.

PERIPHERALS
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Bt501/502 | Brodktree®

Bt501—AC Characteristics

Parsmeter Symbol Min Typ Max Units ..
TTL —> ECL Propagation Delay 1 2. 7 . asz
ECL ~> TTL Propagation Delsy 2 s 11 S TR
ECL (DG-D7) Ensble Time 3 7 13 as =
ECL (D0-D7) Disabls Time* 4 7 13 : B
TTL (DG-D7) Ensble Time s 4 10 ns-=
TTL (DO-D7) Disable Time* 6 6 12 =

Test conditions (unless otherwise specified): "Recommended Opersting Conditions" with ECL (D0-DT7)
loading of 50 2 1o 2.0 V. TTL input values are 0-3 V, with input rise/fall times < 4 ns, measured between the
10% and 90% points. ECL input vaiues are =0.80 to 2.0 V, with input rise/fall times < 2 ns, measured between -
the 20% and 80% points. Timing referencs poinis at 50% for inputs and outputs. Typical values sre based on
nominal tempersmre, i.e., room, and nominal voltage, i.e. 5 V.

*Subject to capacitive loading.

DR TIL -8 / BL->TIL

oes
pome s
TR - oD ( DATA X DATA
. '

T e &2 e U

Input/Output Timing.

b
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SE5S55, SEGB5C, SABES, KES

PRECISION TIME!
D1889, SEPTEMBER 1073 REVISED OCTORER 1(
‘Timing from Microseconds to Hours SESES. SESS5C . . . JG PACKAGE
SASSS, NESSS . . . 0. JG. OR P PACKAGE
. Astable or Monostable Operation (TOP VIEW)

~@ - Adjustable Duty Cycle

——

.. ® TTL.Compatible OQutpwt Can Sink or
- Sowurce Up to 200 mA
® Functionaily imerchangeabls with the
" Signetics SEEE5. SESE5C, SABE5, NESSS:

eno (v U s Vee

Have Same Pinout SEBSS, SESSEC . . . FK PACKAGE
.- : : {TOP VIEW)
~- SEB56C FROM T1 IS NOT RECOMMENDED g uA Yo
FOR NEW DESIGNS 2825¢%
e NC.
3 !.' ~ Thess devices are monolithic timing circuits - DISCH
capable of producing accurate time daiays or NC
At - ogciliation. in the time-delay or monastable modse THRES .
v of operation, the timed intervai is controjied by NC

. asingie extemnal resistor and CaPACItor NETwork.

_ g;; in the astable mode of operation, the frequency
.... Snddutycycie may be independently controlied |
2. with two extemal resistors and a singie external

. . capacitor.

NC ~No internal connection

P

z The.thrashold and trigger isveis are normally
2" two-thirds and one-third, respectively, of VCC. functional block diagram -
" Thesa leveis can be sitered by uss of the control

34+ voitage terminal. When the trigger input falis

3" ° below the trigger ievel, the fiip-fiop is sst and the

output goes high. If the trigger input is abave the
trigger level and the threshold input is above the a
thrashoid levei, the flip-flop is reset and the

qutput is low. The reset input can overrids all THRESHOLD R 1 7@—
other nputs and can be used to initiate » new outruy

‘tirrmgwdc When the reast input goes low, the

flip-flop is reset and the output goes iow.
Whanever the outpunt is low, 8 iow-impedance

path is provided between the dischargs terminal
and ground.

The output circuit is capable of sinking or
saurcing current up ta 200 mA. Operation is
spacified for supplies of 5 to 15 V. With a 5-V
supply, output lavelis are compatible with TTL
inputs. ‘

The SES55 and SESSSC are characterized for
aperation over the full military range of ~56°C
to 125°C. The SABES is charscterized for
operstion from —40°C to 85°C, and the NESSES
is characterized for oparation trom 0°C to 70°C.

TRIGGER

SME"I' Eeavnmal—— -

Resat can override Trigger, which can ovarmids Threshoid,

Wy
|
il
I
i

PROBOCTION BATA desumamn sentme iniermstion Cooyngit © 1983, Texes INSUUMANTS INCOTROISteN
e w .. %
EXAS
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,46,.8EB55C, SABBS, NEGSS

AECISION TIMERS
m
, AVALABLE OPTIONS - ) FUNCTION TAMLE '
. PACKAGE neser| TUOGEA [THRESHOLD] T~ =CHanae
Ta | Viwes MAX [SMALL | CHIP | CERAMIC | FLASTIC VOLTAGE!{ VOLTAGE' swITCH
RANGE| Vee = 18V |OuTUNE| CARRIER | O o Cow | Imslevers | ieievent | Low On
© ) wa " Wigh | < 173 Vpp|_ivelevems | _ Figh ot
0°C Migh { > /3 VEQ > 23 Vm Law On
o 11.2v | Nesssp NESBSJG | NEESSP A previously .
70°C High | > 1/3 Vpg! < 213 Vpp
~40°C .
' lavela showrn a7 fominel
o 112V | SAs8ED SABESIG | SAssER | O® o8 Nomine.
8sec
”‘:'c 108V | sesserx | sesssuc
saeeg] 112V SEBBECFK| SE555C.G -

The O package is availsbie tapeo and resied. Add the suftix R 1o the device
type (8.g.. NESSSOR).

sbeolute maximum ratings over operating free-sir tompar-tun nﬁo_o {uniess otherwise noted)

Supply voitags, Ve (See Note 1) . . ... ....oe it ivvnnnnes S esicescsanceane ceesveas 18Y
inpat voitage {controf, reset, threshold, undtrimof) ...... NN
Outputcurrent .......cco00ce0eeee.. cececan et eresesenen cevrirescssases 2228 MA
Continuous totai dissipation ..........o0ivevvneneens Ceersaans see Dissipation Rating Table
Operating free-sir temperature range: SE5S55, SES55C....... cerrivseeaceser =88 20 126°C
SABB5..............c00nn ceesnsess =40°C to 85°C
NEBBS ..........0c000cn0aees ceersvaes 0°C to 70°C
SIOrage 1OMDEIBIUIS FANG® . . ... cccvtreanrcannncannonssssersacane oo =885°C 10 150°C
Cass temperature for 60 seconds: FK package .................- sesrrsssnnsrrasss 200°C
Lead temperature 1,8 mm (1718 inch) from case for 60 seconds: JG packsege .. .......... 300°C
Lead temperature 1,8 mm (1/18 inchi from case for 10 seconds: O or P packsgs ........ 280°C
P NOTE 1: All voitags vaiues sre with respect 1o NETWOrk ground terminel.
'8 " DISSIPATION RATING TASLE
; PACKAGE TA s 28°C m Ta = 70°C Ta = 88°C TaA = 128°C
POWER RATING POWER RATING POWER RATING  POWER RATING
ABOVE Ty = 28°C ,
& -] 728 mw §.8 mw/°C 484 mW AT mw NIA
- ~ 1378 mw 11.0 mwi*C 880 mwW 718 mwW 278 mw
2 JG (SESSS, SEBSSC) 1050 mw 8.4 mWI*C 872 mw S48 mw 210 mw
o JG ISASES, NESSS) 828 mw 8.8 mw/*C 828 mw 429 mw NA
u=u 4 1000 mw 8.0 mW/°C 840 mwW 520 mW NIA
recommended operating conditions
SESBE SESSEC SASSS NESSS o
MIN MAX | MIN MAX { MIN MAX | MIN MAX
| _Supply voitsge. Voo 45 18] 48 18] 45 16} 45 18| V
Input voitage (Sontrol, reset, threehold, snd trigger! veg | vee vee vee \4
Outout currenmt =200 + 200 + 200 2200} m
Operatng free-awr temoeratrs. Ta -556 128 ) -58 128.} -40 88 [ 70 &
3 (
438 | TEXAS
INSTRUMENTS
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SEBSS, SES55C, SABSS, |
PRECISION. T1

m
slectrical characteristics at 25 °C fres-air tamperature. VOC » 6V to 156 V {(uniess otherwise n«

pr— SESSSC, SABSS,
PARAMETER TEST CONDITIONS NEVSS U
MIN TYP MAX| MIN TYP MAX
Vss w15V 9.4 10 10.8 8.8 10 1.2 \
H o Veg =5V 2.7 3.3 A 24 33 42
Theeshold currenm '
(0w Note 2} 30 2% 30 280 n
Vee = 1§V 4.8 5 §2| 48 5 5.8
Trigger vortage level Vee = 5V 1.45 167 1.9] 1.1 1.87 2.2 v
Trigger currem Trigger st O V 0.5 0.9 0.8 2 ul
Reset voitags evet 0.3 0.7 1 0.3 0.7 1 v
Reset mt vee A 0.4 .1 0.4
Resmt O V -0.4 -1 -0.4 =15 M
Discharge swrrch 20 100 ‘20 10| na
ofi-state currenm
Control voltage Vee = 18V 9.8 10 10.4 ) 10 1" v
{open circuit) Vg; - &V 2.9 3.3 3.8 2.8 3.3 4
Im = 10 mA 0.1 0.18 Q.1 0.28
= 50 mA 0.4 0.8 04 0.78
Vee = 15V o~
= 100 mA 2 22 2 28
Low-level outpun voitage oy = 200 mA 78 28 )
&l = 5§ mA Q.1 0.2 0.1 0.36.
vec = 5V oL = 8 mA 0.15 _ 0.26. 0.16 0.4
- . . 13,
Vee = 18V oy = ~100 mA 13 133 12.75 3.3
High-level output veitage lgu n ~100 mA 12.5 12.8 v
Vee = 6§V oy = ~100 mA 3 3.3 2.75 3.3
Qutput fow, - Vg: - 1§V 10 12 10 15
No load Vee = 5V 3 5 3 S A
Supoly curent Outpan high, Ve = 15V 9 10} 9 13
No fosd Vgp -8V 2 4 2 ]

NOTE 2: Tmlwmmhmmmmmmmmmﬂgwnghmm‘o'm\Z.Fum.vnm
Veg = 5V.thamaumum velus s R = Ry + Ag = 3.4 MO, and for Voo = 16 V., the maxmum veiue is 10 MO,

operating characteristics. VCC =-6 Vand 15 V

. TEST SEBSBC. BARBSS.
PARAMETER ' SESSS NESES UNIT
MIN TYP MAX | MIN TYP MAX
¢ iner, § ' . .
initial error o Each umer, monowtable Ta = 26°C C.% 1.8 1 3 "
timing intervalé Each timer, astabie 1.5 2.28
Tomperature cosfticient Each times, monostable b Ta = MIN 30 100 50 w
of timing imerval Each timer, sstable! to MAX 90 1850 o
Supply voitage senartivity | Each timer. monostadie § 005 0.2 0.1 0.8
Ta = 28°%C %V
of timing inervel Each timer, astabie 0.18 0.3
Ovtput puise nse bme C_ = 16 oF, 100 200 100 300 e
Ouvtput puisa tall time Ta = 28°C 100 200 100 300

Eor conditions shown as MIN or MAX, use She SOEIORNATE VEIUR SORNIINd UNGAF NECOMMENUSY OPeraTing conditions.
*nmu-umhamaunmmummmmwmmdommmwm

un.

!vmmmw.mmcmmmnmo.wmmmumn =2kt "
C = 0.1 4F.
1Vaiuss specitied are for a device in an estable circut similer to Figure 12, with component vaiues as follow: Ra = 1 kD10 100KR, C « .1 4F.

T
INSTRUMENTS
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suopouny .wds !

2555, SE555C, SA555, NE5S55
PRECISION TIMERS

0 e O R

TYPICAL CHARACTERISTICS T

LOW-LEVEL OUTPUT VOLTAGE
vs
LOW-LEVEL QUTPUT CURRENT
10 o

. 7 fvee = 5 VES

4 o4 1‘# "
¢ B !
§ 2 ' 1L
3 Ta = ~65°C T
> 14 .
i 0.7 — e

U ———Ta » 26°C - 7 . 3
g 0.4 I
- N T T
S 02 , Ta = 125°CLY
3 ! 11 B
z 0.1 b e 2
.“30.07 — 3
80.04 s e
> 0.02 BN

0.0t l | -
R | 2 4 7 10 20 40 70100
joL—Low-Level Output Current~mA
FIGURE 1

LOW-LEVEL OUTPUT VOLTAGE

vs
LOW-LEVEL OUTPUT CURRENT
10
7ivee = 16 VS =
> s P v
;- i Ta = -85°Cy
% 2
> 1 ==::¥= =
; 0.7 == :
3 0.4 S
———T—Ta = 25°C T
? 0.2 - : o 1 41
: Ta = 125°C\
g 01 — : : |
_? 0.07 t :
s0.04 + gt
> 0.02 — —
oor L LI L1 ]
1 2 4 710 20 40 70100
IoL =Low-Level Output Current~mA
FIGURE 3

LOW-LEVEL OUTPUT VOLTAGE
. vs ’
LOW-LEVEL OUTPUT CURRENT
10
5 7 EVee = W0 VE
e bt
i 1 1 ot
g 2 B - -
; i |TA.= 28°C { il
- 1 : 5
é 0.7 =Ta = -55'.3
8 04 ——7a = 125°C
3 b
2 0.2 +
- i
2 0.1 :
.? 0.07 =
0.04
$
0.02
0.01

-b

2 4 710 20. 40 70100
oL ~Low-Level Output Current—mA

FIGURE 2
DROP BETWEEN SUPPLY VOLTAGE AND OUTPUT
ve
HIGH-LEVEL OUTPUT CURRENT

2-0 Al BN | v rnri
Ta » - 55°C » H"l ”
1.8 2 =
> e , .-Lu
é Ta = 26°C L/PA
; 1.4 t ’m
1.2
Ta =128°C {i| ]
ettt
; 1.0 #—-
;::0.8
| 0.8
8
Soa
¥ \p
0 N cc =6V 16V
0 " T NeY
1 2 4 710 20 40 . 70100
lon~High-Level Output Curent—mA
FIGURE 4

TData for tamperatures hetow O °C and sbove 70°C are spplicable for SESBS circuits only.

TExas @
INSTRUMENTS
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SE555, SEBS5C, SABSE. A
PRECISION TIN

SUPPLY CURRENT
vs

TYPICAL CHARACTERISTICS?

NORMALIZED OUTPUT PULSE DURAT,

(MONOSTABLE OPERATION)
vs

PORT OPMICYT BOX 888011 * DALLAS. TEXAS 78298

4

et

_ SUPPLY VOLTAGE _ SUPPLY VOLTAGE
10 (17 2 1018
| _ Output low, '.'
.| No losd ‘gr.0m0 —
T > \
{
TA = 25°C 1.008
i T i \ 1
2 1.000 ] ~
| g Ne—Ta = -58°C ™~
4 TS
\ : \-—TA - 12!": g °"’s
8- ' §
2 5 0.990
-
° J i 0.988 P
§ 6 7 8 8 10 11 12 13 14 16 s 10 1. -
Voo —Supply Voltage~—V Voo Supply Voltsge~V
FIGURE & FIGURE 6
NORMALIZED OUTPUT PULSE DURATION PROPAGATION DELAY TIME
(MONOSTABLE OPERATION) vs
vs LOWEST VOLTAGE LEVEL
FREE-AIR TEMPERATURE OF TRIGGER PULSE
O 1018 ey 300
8 vee = 0V
! 1010 fzao
B s Ta = =68°CH
PR 200 7 —
3 T f Ta = 0°C ?‘ /
£ 1.000 — 180
Ta = 28°C
0.998 100 —————
; -——-“« Ta = 70°C
0.9%0 £ 5o { L1
g \—71p = 128°C
L1
~76 -50-26 O 25 50 75 100 125 0 0.1xVgg 0.2xVeg 0.3xVeg 0.8xVeg
Ta—Free-Alr Tempereture— °C ’ Lowest Voitage Lavel of Trigger Pulse
FIGURE 7 FIGURE 8
tOats for temperatures below 0°C and above 70°C are aopiicable for SEEES circuits onty,
Texas '@
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4E655, SES55C, SA555, NEBSS
PRECISION TIMERS

TYPICAL APPLICATION DATA
monostable operation |
l; - b-’ .rn
"Cy = 0.01 oF
Ry » 14D
See Figure ¥
vVee : j
BVwisVi ;
1 }
'CNPII':’ VOLTAGE
r 3
>
n" - ‘ jroeuman primey - F
§ ' X
3 !
‘ OUTPUT }IOL'I'AGE
Vi / A 4
r ‘ [ / /

CAfACFOR‘ VO‘LTAlGl
Time=0.3 na/div -
FIGURE 9. CIRCUIT FOR MONOSTABLE OPERATION FIGURE 10. TYPICAL MONOSTABLE WAVEFORMS

For monostable operation. any of these timers may be connacted as shown in Figure 8. If the output is
low, application of a negative-going puiss to the trigger input sats the flip-flop {Q goes low), drives the
output high, and tumns off Q1. Capacitor C is then charged through Ra until the voltage across the capacitor
reaches tha threshold voitage of the threshoid input. if the trigger input has retumed to & high level, the
output of the threshold comparator will reset the flip-flop (Q goes high), drive the output low, and discharge
C through Q1. ’ ]

Monostable operation is initisted when the 19
trigger input voitage falls below the trigger
threshoid. Once initiated, the sequence ends.
onfy if the trigger input is high st the end of the
timing interval. Because of the threshoid levei
and saturation voitage of Q1. the output pulse
duration is approximately tw = 1.1 RAC.
Figure 11 is a piot of the tims constant for
various vaiues of Ra and C. The threshold levels
and charge rates ars both directly proportional
to the supply voitags, V. The timing interval
is therefaore independent of the supply voitage,
8o long as the supply voitage is constant during
the time interval.

i

tw—Output Puise Durstion—s
3 a
i3

1

Applying a negative-going trigger puise
simuitaneously to the reset and trigger terminails

) 10~8
during the timing interval discharges C and re- 0.00% 0.0t o.1 1 10
initiates the cycle, commencing on the positive C~Capasitanse=nf
adge of the reset puise. The output is heid low
. FIGURE 11. OUTPUT PULSE
a3 long as the resst puise is iow. To prevent faise DURATION vs CAPACITANCE

triggering, when the resst input is not used, it
shouid be connected to VoC.

442 | Texas "9
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SEBS5, SES55C, SAGSE, M

PRECISION TIN
Qb TYPICAL APPLICATION DATA
la operation
1‘ - 60
Ry = 340
C = 0.18 oF
Ry = 14O
See Figure 12
§
n
i
eityje~ | OUTPUT VOLTAGE
AN AN ANAN
Yt YIiVIV 1]\
NOTE A: Decoupiing the control voltage input 10 ground with s CAPACITOR VOLTAGE
capecnior may improve operston. This shouid be | O T T T |

FIGURE 12. CIRCUIT FOR ASTABLE OPERATION

As shown in Figure 12, adding a second resistor, Rg, to the circuit of Figure 8 and cannecting the trigger
input to the threshold input causes the timaer to self-trigger and run as & muitivibrator. The capacitor C
\mllchamthrouqhRAandRamdmndmcmmmmRaoniv Thcduwcycl-m-vbome

therefors, by the vaiues of Rp and Ra.

MMMnmhumcmnnddIMMWMmcmum
level (»0.87+V () and the trigger-voitage level (= 0,33V p). As in the monostable circuit, charge and

FIGURE 13. TYPICAL ASTABLE WAVEFO:. ...

discharge times (and thersiore the frequency and duty cycis) are independent of the supply voitsge.

Figure 13 shows typical weveforms generated during astable operation. The output high-level durstion

14 and iow-level durstion ti. may bs csiculated ss follows:

ty = 0883 (R + AR C
@ = 0.693 IR@) C

Other useful relationships are shown beiow.

pwiod = 1 + 1L = 0.693 (Ra + 2RI C

1. 44
(Ra, + 2Rg) C

0w Ry
WHew™ Ra+ 2Rg

ﬁ‘m-
Output driver guty cycle =

hia) R
Output wevetorm duty cycie -m- ) - l_-J-.—A r T

18 Rg
towso-hghamo = 7 = Ry R

100%

10%

8

A

-

(-3
34
[

6.1
a801.

ont 03 1 0 - =

FIGURE 14. FREE-RUNNING FREQUENCY

l

&
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€555, SES55C, SA55, NESSS
PRECISION TIMERS

TYPICAL APPLICATION DATA
missing-puise detsctor
Veg = 6V
"Ra = Y kO
Son Figure 16
I [ LI% Ra :
NeUT RESET Vee z
rmceer | OUTPUT auTruT > INPUT VOLTAGE
]
DISCHARGE %‘ '
. 5 |
_[- CONTROL THRES- OUTPUT VOLTAGE
HOLD
0.0V kF I GND ¢ / :
; l . & ' ACITOR VOLTAGE
) ASTISA4 c”l P W S
- Time=-0.1 ma/dle
FIGURE 15. CIRCUIT FOR FIGURE 16. MISSING-PULSE
" MISSING-PULSE DETECTOR DETECTOR WAVEFORMS

The circuit shown in Figure 16 may be used to detect a missing puiss or abnormalily long spacing between
consecutive pulsses in & train of pulses. The timing intarval of the monostable. circuit is continuously
retriggered by the input puise train as long as the puise spacing is less than the timing interval. A fonger
puiss spacing, missing pulse, or terminated puise train permits the timing interval to be compieted. Mbv
generating an output pulse as illustrated in Figure 16.

-

frequoncv divider

By adjusting the length of the timing cycie, the basic circuit of Figurs 9 can be made to operste ss & frequency
divider. Figure 17 illustratas a divide-by-3 circuit that makes use of the fact that retriggering cannot occur
during the timing cycle.

!

Voltege-2 V/div
- —_— B

| CAPACITOR VOLTAGE |

Time=0.1 ma/div
FIGURE 17. DIVIDE-BY-THREE CIRCUIT WAVEFORMS

444 ' _ TEXAS#
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SESBE, SE555C, SAGSES, uES
PRECISION TIME!

A TYPICAL APPLICATION DATA
puise-width moduiation
Vee 8V 13 V) :A-G;;ﬂ‘
r___n L Aa K Sen Figure 18
RESET Ve MODULATION INPUT voumi =
C‘LDCK —ricGEn OUTPUT ouTrPuT 3
>
OISCHARGS | — Y CLOCK INPUT VOLTAGE
MODULATION !’ 1 vt
INPUT —={ CONTROL.  THRES- 3 i
(See Now G} N HOLD [[
GND e i
l I an]‘l’m-t
NOTE B: The modulating signal may be direct or capacitively Fa Wl
coupled 1o the control termwnal. For direct coupling, the CAPACITOR VOLTAGE
stiects of modulation source voitsge and impedancs on sl
the bias of the timer should be W Time—05 ru/div -
FIGURE 18. CIRCUIT FOR PULSE-WIDTH FIGURE 19. PULSE-WIDTH MODULATIOL y.f"
MODULATION WAVEFORMS '

The operation of tha timer may be modified by modulating the internai threshoid and trigger voitages, which
is accomplished by applying an extamal voitage (or currsnt! ta the control pin. Figure 18 shows a circuit
for puise-width modulation. A continuous input pulse train triggers the monostabie circuit, and a control
signal moduiates the threshold voitage. Figure 19 illustrates the resuiting output puise-width modulation.
While 8 sine-wave modulation signal is illustrated, any wave shaps could be used.

Tixas W9

INSTRUMENTS 4458

POSY OFFICE BOX §58012 * DALLAS, TEXAS 73208



/45. SES55C, SAGES, NEGS5
PRECISION TIMERS

TYPICAL APPLICATION DAT

puise-position modulation

Vee {6V 18 V)

MODULATION
INPUT s
(Sss Nowe 8}

3
[ - ML} 3Aa
RESET Voo
ouTrPUT
TRIGGER
DISCHARGE
. ﬂ.
| CONTROL THRES-
HOLD
GND aden

NOTE B: The modulsting signai may be diraCt or capacitively
couplad to the control tarmnal. For dirset coupling, the
effects of Motuiation SOWITS YOItSge end IMpedancse on

1 T

the biss of the timer should bes coneidered.
FIGURE 20. CIRCUIT FOR PULSE-POSITION

As shown in Figure 20, sny of these timers may bs used as 8 puise-position modnﬂatnr.ﬁtb applicatio
moduistes the threshoid voitage, and thareby the time delay, of 8 fres-running oscilistor. Figure 21 Bustrate
a trisnguiar-wave moduistion signai for such a circuit; however, any wave shape could be used.

suopouny ,vads !

MODULATION

INSTRUMENTS

SOTT AEIES AOX GER0YY ¢ DALLAS TEXAN 78268

-

»
» 4
-
B

8
‘g

§2d

4
ig
\S

Voltage—-2 Vidiv

5
g
5

K

ION INPUT VOLTAGE

O S

UTPUT VOLTAGE.

§ ¥
CAPACITOR VOLTAGE -

Texas W9

Tine=0.% mafdiy ~- -
FIGURE 21. PULSE POSITION-MODULATION

WAVEFORMS




SEBG5, SES55C, SABSS, Mt
PRECISION TIM

;-
3
TYPICAL APPLICATION DATA
sequential timer
vee
{4) [ 1] i4) " {4} ! E I 18) ﬁﬂe
RESET vee | RESET  viC RESET  vee (3 '.»
O e ymiGaen  OVTPVT mgcen  OUTTVT 2 ymcoen
s
DISCHARGE DISCHARGE DISCHARGE ET
183 :
RO Tunes CONTAOL  tumes. CONTROL  ringg. {16)
HOLD WOLD woLn 9"
201 GND GND GND .
oF fm - Im T J T
Ca*10.F l Co*VTuF
Ra = 10000 = Re = 100 kst
QUTPUTA c.-""p ourrutT s . QUTIPUT .
Rg = 0W0un

$ closss momentarily st t = 0.
FIGURE 22. SEQUENTIAL TIMER CIRCUIT . '}

Many sppliications, such as computers, require signais for initislizing conditions during start-up. Other
applications, such a3 test equipment, require activation of test signais in sequance. These timing circuits
may be connected to provide such sequential control. Ths timers may be used in various combinations
of astabie or monostable circuit cannections, with or withaut modulation, for extramaly flexible waveform
control. Figure 22 lllustrates & ssquencer circuit with possible lppucatnom in many systems, and Figure 23

shows the output waveforms.
See Fi;m 22
QUTPUT A feyA twA= 1.1 RC,
.. twl
U
2
3 ouTrUT 8 teB = 1.1 ApCy .
!
£ {
>
ouTtrPUTC twC 14C > 1.1 ReCe
| 181 ]
tTime=1 s/div l
FIGURE 23. SEQUENTIAL TIMER WAVEFORMS @/
Texas % ‘ 4-47
INSTRUMENTS
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MOTOROLA

SEMICOND UC T O R 1550000000000
TECHNICAL DATA

Product Preview | MC10E016
¢ 700 MHz Min. Count Frequency. _ .' MC 1 00501 6

® 1000 ps CLK to Q, TC

¢ internal TC Feedback (Gated)

e 8-Bit

e Fuily Synchronous Counting and TC Genaranon ‘

® Asynchronous Master Reset 8-8IT SYNCHRONOUS
: BINARY UP COUNTER

The MC10E/I00EQ16 is a high-speed synchronous, presettable, cascadable 8-bit
binary counter. Architecture and oparation are the same as the MC10M016 in the
MECL 10KK family, extended to 8-bits, as shown in the logic symboi.

The counter features internal feedback of TC, gated by the TCLD (terminal count
load) pin. When TCLD is LQW {or left open, in which case it is pulled LOW by the
internal puli-downs), the TC feedback is disabled, and counting proceeds continu-_
ousty, with TC going LOW to indicate an all-one state. When n TCLD is HIGH, the ic
feedback causes tha counter to automaticaily re-toad upon TC = LOW, thus func-
tioning as a programmabie counter.

PINOUT: 28-LEAD PLCC (TOP VIEW)
FUNCTION TABLE

- 4 TE P Pg P5 Voo, TC CE PE TCLD MR CIX Function
. . mrea e ™

Lt t X L 2 | Load Parailel (P, to Qp)
5 . 83 12 n n v H U X L 2| Losd Paraliel iP, to Qp)
MA d 2% 1 J o Lt H L L Z | Continuous Count )
L W H L 2} Count Load Paraliei on TC = LOW
H H X L 2 | Hold
ax}z " D Qs X X X L 2Zz| Masters Respond, Slaves Hold
" Ty X X X H Z /| ResetiQn:=LOW,TC = HIGH!
TCLDE s j e Z = ciock puise tiow to igh);
ZZ = clock puise thigh to low)
Vesﬁ@ 15(] 05
NC D 2 : " JVCCD
' PIN NAMES
Po d 3 n B Q Pin Function
Po-Py Parailel Data (Preset) inputs
4 ] o=
! C ¢ 2 D % gg—(h Data Outputs
5 § 7 F 3 10 1" Count Enabie Control Input
' R W G URU G S ) SN AR SEND G M PE Paralle) Load Enable Control input
P2 P13 P4 veeo G O Q MR Msster Reset
cLX Clack
k(o Terminat Count Output
TCLD TC-Load Controt input

This document contans informanon on 8 product under deveiopment. Motorols reserves the rght to change or discontinue this Product without
nonee. .

Y £CLPS R



MC10E016, MC100E016 -

0OC CHARACTERISTICS: Vgg = Veg (minl to Veg imax); Voe = Veeg = GND

) Ta = 0°C Ta = 25°C Ta = 85°C
‘Symbol Charscteristic Min | Typ | Max | Min | Typ | Max { Min | Typ | Mex | Unit | Conditions
4 | Input MIGH Current 150 ' 150 150 | wA
\EE Power Supply Current mA
10€ : 151 | 18 151 | 181 151 | 181
100€ 151 | 18 151 | 181 174 | 208
AC CHARACTERISTICS: Veg = Veg (min) to Vgg imax): Vee = Vecg = GND
TA=0C | TaA=25C | Tao=8sC !
Symbol Characteristic Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Unit | Conditions-
fCOUNT] Max. Count Frequency 700 | 900 | 700 § 00 | 700 | 900 | MHz
tPLH Propagation Delay to Qutput ps
PHL ClX 10 0 450 1000 | 450 1000 | 450 1000
MR to Q 450 1000 | 450 1000 | 450 1000
CLKto TC 400 900 | 400 800 | 400 200
MR to TC 400 | 900 | 400 200 | 400 900




- MC10E016, MC100E016
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MOTOROLA o |
%EMA%?LI\II)IR;;‘}\ CTOR b—%
— |
ECH Z5 (0 gc_L_o XC [0E 101
I, = |
Product Preview MC10E101
® 500 ps Max. Propagation Delay . : : MC1 0051 01 ’
The MC10E/100E101 is a quad 4-input OR/NOR gate. |
| QUAD 4-INPUT
OR/NOR GATE

PINOUT: 28-LEAD PLCC (TOP VIEW)

g KULC S=A

" Dy D D D Veco U3 ay .VMA
5 W 0 a2 9 wn - w ' ‘ LOGIC SYMBOL
02a [} 26 (] & :
0o 2
Dz |27 (] % —_L\ ) .
E j % 'a. . - 00
"2 ] vec Do l,’:l/o)—— %
vee[J© 15 :l 7] Pod 6
2 ‘ j ' D1 :
o] Wil 0 > -
Dy = i (04 )(
oe(]3 , 1] % De — 5 5
ocle| 2] o D |
5 6 i 8 9 10 1 v D2e
S G e ) GO S I G N G S G ) A ~
Dib D1z Dgg DOoc Dow Dps VecO O a1 Py % :
D2e G;
02
PIN NAMES T % "
Doa-D3g Dats Inputs 03¢ ¥ 0
Qa True OQutputs Dag
(T Inverting Outputs
- fi
oo o
9 A
- a‘ C - - ‘s ”
DO'C’ ‘ - -

~- oS =
0L Sl 2%

L -

This document coniaine NIOIMaUON on 8 Proouct under develooment. Motorois reserves the nght to change or Jiscontinue this Product without
notics.
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MC10E101, MC100E101

DC CHARACTERISTICS: Vgg = Vgg (minl to Vgg (max); Voe = Veeo = GND
. ) Ta = 0C Ta = 285°C Ta = 88°C B 2
Symbol Charscreristic Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Unk Conditions. - -
A 7] input HIGH Current - ) :
D 150 180 ) - 150 nA .
Ige Power Supply Current mA 1
10€ 3 | 38 30 | 38 30| 38 i
100€ 3 | 36 3 | 3 % |« b

AC CHARACTERISTICS: vgg = Veg (min) to Vgg (max): Voo = Veco = GND
’ Ta = 0°C | Ta = 25°C Ta = 85°C . :
Symbol Characteristic ‘Min | Typ | Max | Min | Typ | Max | Min | Typ | Max | Unit | Conditions-
tPLH Propagation Deiay to Qutput .
tPML D 150 500 | 150 $00 | 150 500 ps




@ MOTOROLA

MC10H115

The MC10H115 is a quad diffarential ampiifier designed for use
in sensing differential signais over tong lines. This 10KH part is
& functionsi/pinout duplication of the standard MECL 10K family
part. with 100% improvement n counting frequency and no

QUAD LINE RECEIVER

increase in power-supply current.

The base bias supply (Vgg) is made availsbie at Pin 9 to make
the device ussful as a Schmitt tngger, or in other applications
where a stable refarence voitage 13 necasssry. Active current

sources provide the MCTOH115 with exceilsnt common mods -

rejection. if any amplifier in a package 1s not used, ons input of
that ampiifier must be connectea to Vgg (Pin 9) to prevent upset-

ting the current source bias network.
e Propagation Delay. 1.0 ns Typicasi
¢ Power Dissipation 110 mW Typ/Pkg (No Load)

® improved Noiss Margin 150 mV
{Over Operating Voitage and
Tempersture Range)

¢ Voitage Compensated

o MECL 10K-Compatibie

" L SUFRX
CERAMIC PACKAGE
CASE €20
w ' R
P SUFFRX
PLASTIC PACRAGE J
CASE 548 \
m FN SUFRX
mec
204 CASE 775
LOGIC DIAGRAM

MAXIMUM RATINGS
Charsctanetic Symbol | Rating Unit s
Power Supply (Vee = 0) Veg | -80wo0 vde 8
input Voltage (Vee = 0 \d] 0 to Veg vde Vas*
Output Current — g:r::uoun lout 3.% mA :!:-n m‘ mm butbie goes POSNIVE. the Out-
Gowramg Tempmr v T | em [ % ]| wsmmemmemnemimacers
Storage Temperature Range = Plastic l Targ -55 to 150 L~ 0.1 uF capecnor.
‘ — Ceramic =55 to 165 C Vel = Pint
ELECTRICAL CHARACTERISTICS (Veg = -5.2V =5%) (Ses Note) Veez = Pin 16
P l % 5 Veg = Pin8
Characteristic Symboi! Min | Max | Min | Max | Min | Mex | Unit
Power Supoiv Currenti g -— 29 | — | 28 - 29 | mA
input Current link - 150 | — 95 - 95 | uA o
IcBo | — | 5 [ — | 10 | — | 10 | sA o ‘sﬁm

High Outout Voitage | Vo | -1.02| -~084| -0.981 ~0.81} -0.92|-0.738| vde veer C 1 1 : Veez
L'owOumu( voitage | VoL | -1.95] -t.sa! ~195| ~1.63| -1.95| -1.80| vdc Aow [ 2 15 [ Ooun
High input Voitage VW -1.17| -0.84| -1.13] -0.81 t -1.07|-0.738 vde
Low Input Voltage | ViL | -1.95) —1.481 - 1.95| - 1.48| - 1.05| —1.45 | Ve | 8ot ] 3 4 [ Cou
Reference Voltage | Vgg | -1.38| - 1271 -1.35| <1.25] -131] -1.19] Vac | Ain s 130
AC PARAMETERS ain ] s 12 [ Oin
Propagation Delav | thg | 04 | 1.3 | 04 | 13 | 0451 145 | ns | 8in e 1 [ Cin
Rise Time g 0.5 14 | 05 15 0.5 1.6 ns — —_—
Fell Time ¥ | 05 | 14 | 05 | 15 | 05 | 16 | ns &n 7 10 [ Cin
N::;MECLNKHI«M Uit NSS BEEN GE2GNET 10 MO ING BE SOSCHCENIONS ShoW o the eet Vee CJs ’ Dv“

12040. 8110¢ tNETMB! SAWIDIIUIN NOS DNEN SEISDISNST THhe CIeut 1 1N 5 1951 SOCRET OFr MOUNd oN 3 L. .-

Prueg creun oars and p— hen $00 Hom s maimaines Outputs are " Pin sxsgnment a (57 Dual-n-iine Pacagw—

terawnated through § 50 ohm resistor 10 -2.0 voits.

2-18

‘ For PLCC pin assgrment, 1es tadies on page 1.
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POSTAMP/COMPARATOR MODULE APPENDIX E 5/8/91

APPENDIX E - DATA SHEETS

This appendix contains data sheets for the ASICs IC-01, IC-02 and IC-04 as well as data sheets
for all parts on the P/C moduele.

PAGE 26



BOSTAMP/COMPARATOR MODULE __APPENDIX K 5/8/91

PAGE 37

IC-01: SSD TWO CHANNEL SUM, DISCRIMINATOR AND LATCH
Cavity Down

:" $SUMN+{N+1)
'_‘- 'SUM Ne{N+1)
]
. b (Ne)
o Py ! LATCHED Sum [ 1300 ]
e - (T

Part Number IC-01

NOTES:
1. All input and ouput signais are hu differential except power, threshold

2. The discriminator compares the input ampiiude with the threshold setting.
numummm,umx—ummn

3. The “LATCH" signal must be at lsast 1 Nanoesoon:t wide.
4. Power dissipation i§ typically 408 mW ; 504 mW max.
5. Power supply aurrents: +3.5 V @rypically 48 mA ; 56 mA

.3.5V @ypically 88 mA ; 88 mA .
6. Voltages in boxes are given in milvoks. E Revissd 2-14-01
Morie Haldeman / Scott Helm

IC-01 Typical Characteristics
Package 44 Pin PLCC



PQSTAMP /COMPARATOR MODULE.

Power Supply

Power Dissipation
Discriminators

Thermal Resistance

Differential input SIgnal Range
Common Mode Signal Range
Input Resistance

Input Bias Current

Differential Output Voltage

Output Current

Propagation Delay
Adjacent Channel Crosstalk
Hysteresis

'Trlggerlng Uncertainty

Ambient Temperature Range

Threshold Voltage

input Signal

Output Signal

S5/8/91

LAGE 38

Tektronix Package Code= 44PLCC4

+3.5 Volts @ 48 mA
=3.5 Volts @ 68 mA

406 mwW
=180 mwW

43°C/W 5

80 mV

+/- 1 Volt
4 kQ

3 pA

710' mV

Source 5 mA
Sink 1.25 mA

S ns

40 db

10 mV
0.5 mv

0 to 70°C

Sns

Latch A
1240 mV

880 mV

6'C/W, ¢

Latch B
1320 mvV

980 mv



BOSTAMP/COMPARATOR MODULE APPENRIX K 528793 PAGE 39

IC-01: SSD TWO CHANNEL SUM, DISCRIMINATOR and LATCH
Cavity Down
Thermally Enhanced, 44 Lead Plastic Chip Carrier

Part Number IC-01

> B
0

+3.5v

5 z 98§
QOQOOOACE
5

§ 2
| 0Ng1 \e2\s3 \aa \1 [ 2] 3] 4 rsl
=a\\\\[//28=
P— =

= SeNE b bhd ddd] g
T[S - "’/}: Gnd
+ 3% g =
+3.5v [3 2K130 7 ] Latch

al
-]
Gnd 3 = £ Tatch
-3.5v E:?ﬂ B - §Vth N-
Vth N+1 E/% B:\;]va
Vth N+ [3 / O

3 /PP pEs 5GQ Q ]+3.5v
+3.5v [0 \gemd _
Gnd [A2e 7] -35v

2y 27 26f 25f 24] 23 22| 21\ 20\ 19\ 18

/],

M|
TITIT =lz =z - -
%iz”iilzzgu’az'z'
22| F ?lz =z
z 2 = =
= =
2 3
BOTTOM DIEW

Created 8-28-89
Revised
Merie Haldeman / Scott Holm



PQSTAMP/COMPARATOR MODULE — APPENRIX E 5£8/9) —RAGE_40
IC-01: SSD TWO CHANNEL SUM, DISCRIMINATOR and LATCH
Cavity Down

TOP VIEW

minlininininininiainini

d 1
= :
d7 39g |
C g .
- c
- O 44 pin | © (23
C leaded chip carrier 1 ©
= .< 0 S 2
O 0 2 B
- J o~ 3
C ]
=¥ 29 l
UUUULJUUUUDLI '
"’”"‘26/32 —| I‘—sg —> <4 165/180

Part Number 1C-01

IC-01 Package Dimension Diagram Notes.

1. All dimensions are in mils. (Min/Max)



POSTAMP/COMPARATOR MODULL. __APPENDIX E 5/8£91 PAGE 41

Ic 01: $SD TWO CHANNEL SUM, DISCRIMINATOR and LATCH
Cavity Down

Part Number IC-01

> > >

BEFT TR ILE

onOonno annoon

40 41 42 43 4 1 2 3 4 5 s\
-3.5v []ae | 7 []Gnd
Gnd [} 3s . ' s [IN-
N+1 [ a7 | 9D'ﬁ-
N+ [Jss 10| _]Gnd -
+3.5v ]38 Ic-01 1 [] Latch

TWO CHANNEL SUM, DISCRIMINATOR -
Gnd ]34 & LATCH FOR CAVITY DOWN MOUNT 12 []Latch

35v [} | 13 [JVth N-
vth N+1 22 14 JVthN
Vth N+ E 31 15 D+3.5V
+3.5v []s0 16 []Gnd

Gnd []2s 17 [ ]-3.5v
28 27 26 25 24 23 22 21 20 19 18
goouobouuud

TI9 I = 2 - -
> 22IE3EZ Balz 2
T zlz|3 3 o lz z
Z Z = =
3 3
w un
BOTTOM VIEW

Created 1-24-89
Revised 7-14-89
Merle Haldeman / Scott Holm
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POSTAMP/COMPARATOR MODULE.
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_APPENDIX K

POSTAMP /COMPARATOR MODULE 5£8£9) PAGE 45
1IC-02: 3-CHANNEL LOGIC,QUAD ANALOG SUM & LATCH DRIVER
'----------‘----------------1
Analog Irput 1 bl '
*\
S = I ‘ir
* " .
mmz__'_.:._‘ 19 ity
) Ansiog Gupt
T e feme——q  QUAD ANALOG SUM '
mm3? [ I
Ansiog Input 4 = fp—— ) ..‘-con
ey !
" (vom (C-04, ) n
m.;.w‘:-;'ﬁr i - )0 1G04, pin 17 2
; (] )
SUM (N1, N) '°: - SUM N1, N AND TETTORTT
4 '
wwmu(m:,—'j\ » ‘tmmmm.mmm
Digtal vout (N) -0 , \
1
SN ) 5 : — A Digtal Ouput (N)
SUM (N, N+1) ; ]
L 't}
Digita rput (N + )b\ - 4 A (Na1) OR [SUM (N, Ne1) AND 00 OR (7T
Dwmmou——’;:—q/ : '
] [} .
sum::n.z; 3TV Digal Ouput (N+1)
' rom 1004, g 40) D,
Digital Input (N + 2) @-

(rom IC-04, pin 41)

SUM (N+2, N+ 3) AND TR Z) OFF (< 3) .

0)

J_

| ‘g {N42) OR [(SUM {N+1, Ne2) AND (Ne1) OR e2)]
1 Dighal Oubt (N+2)

(13

2.5 re Pulse "

2

' LATCH

Y LATCH

l MPLICIT PNS l

All gther NP CONGIONS Procuce 2870 LIPS

X w Dom Care

GROUND pins: 3 (GND1 - Logic Circuitry) 1. Digital oupuns (pirm § 28, 27, 28) 00 10 the Auiliary Backpiane RELATIONSHIP BETWEEN PART ICLE LOCATION N
30 (GNOZ - Logic Outputy 2 Some Ouput Sums (pins # 32, 33, 34) go 1© the Nt section of IC-04 THE DETECTOR AND PC MOD ULE OUTPUT
24 - 3. Linese circied follow ECL lsveln.
GNOS - Ao 4 Mwmhnutmmqm&' 550 mW max. Case 1 Case 2
+35Vpine: 25- 44 5. Powersuppiy cuments:  +35V: © 19 mA Typical, 26 mA max. N-t
. «52V: @88 mA Typioal, 80 mA max, N = @-
<52V pine: 6 - 40 - 41 el e @e Nt oe— T G
N2
d single strp (of Strp Detecton
INPUTS OUTRUTS
e r————— .
N SUMMNGY) [Ne 1 ] SMmer, N | 2 B Mot | Mot OR [OUM N, Net) ANDTRD BE BIT)) = = Paricle location
M X s x x 1 ' 3 = Signai sent 10 the NNt section of IC-04
o . o X x ’ Y @ = Signalsent  the Auxikary Backplane
X x ° 1 ° 1



BQSTAMP/COMPARATOR MODULE —ABPENDIX K S/8/9] PAGE 4%
IC-02: SSD 3-CHANNEL LOGIC, QUAD ANALOG SUM and LATCH DRIVER

Cavity Down
Thermally Enhanced, 44 Lead Plastic Chip Carrier

Part Number 1C-02

6nd2 39 7 L» IN+4 Wom adj. chip
SUMIN+6,N+?) [Jas -] 2.5 ns Puise
SUMIN+6,N+7) E\ - /- L.!'tnll sum (N+4,N+5)
N ) A
N+? ~'76\\' autcned sum (N+4,N+5)
ISUM(N+4,N+SIANDIN+ 4)0RIN-5)) [=las R i ] Coteh
to Adjecent IC Ea\“ﬂ :
e
-0
-~
-]

{(Nm OR .- E-'M\ +£] Lotch

 JSUMIN+S,N+6)

> JSUMIN+S,N+6)

- J+3.5

Outputs

to NHit (N+*G)OR -+ E an ont

—
—
%ﬂm

(N+5)OR -+« [

""" |
@ G Sapspopyynanay
. Ef

[SUM(N+7,N+B)AND(NSTIORIN+8)I [F
from edjecent IC

~] Anelog input 1

=] natog Sutput
finalog Output

[ T I e | " o~ N
i i - " L - - j - - -~
Z » g {3 % |5 5 3 |3
Nyt [ a a a [ 3 a 3
8 €& e & 3 [
Pe - - - - e
s & - » e o | |
=9 e o s © © [
sS= = - =2 = |2
r [ [] [ [] [] ]
» a e E e € s ]
X e € e &€ € |
2e

Created 8-28-89

Revised
Merle Haldeman / Bruce Merkel



TOP VIEW : osss” min

44 PIN LEADED CHIP CARRIER , (square)

L

0.026" min 0.050" All dimensions are in inches. "0.165" min
0.032" max 0.180" max

5/8/9] PAGE 42



N (N-1) trom adjacent IC-04
28 ne Pulee

SUM (N-1, M)

SUM (N-1, )

tATeH

LATCH

TOP VIEW

s N- | [EADED P CRANER,

GND 3

SUM (Ne3, Wed)

SUM (o1, Na2)

N (N+2) trom adjmcent IC-04

SUM (N-1, M) AND TR-T) O (R) % adjacent IC-04

[ ) or usuM (a1, Maz) AND TRST BHTRSE)
{N+1) OR [{SUM (X, N+1) AND (K) OR (Ne1})

(M) OR (sunt (M-, ) AND [R-TT OF TR))

t2

1]

SUM (Ne2, Ne2) AND [HZT OW TRS3} from aciacent IC-04

to NHR section
ol adjacent IC-04

_ABPENDIX K , s/8/0) PAGE 48

SU (Ne1, Ned)
- SUE (o), NeB)

N (Ne2) yom adjecent 1C-04
iwmn.nmm' 10 adjacent IC-04

(eZ) OR KBUM (Met, He2) AND (e1) OR (Ne3)) "1o NHR section
(e1) OR ESUM (4, Ne7) ANDTRS DT TRETH of adjacent IC-04
00 OR XSUM (41, 1) AND (TSN TR]]

[ 1

tt :

SUM (Ne2, Ne2) AND (Ne2) OR (No3) rom adjecent IC-04

SUM (N, N+tY)

1M (N-7) tfrom agjacen IC-04
2.5 ns Pulse )
—

SUM (N-1, N)

SUM (N-1, N)

LATCH

LATCH

"u_‘ 'con

Knalag Tnput 1



POSTAMP /COMPARATOR MODULE __APPENDIX E 58291 PAGE_49
IC-04: SSD 5-Channel Log ic and Octal NHit

Part Number IC-04 V2.0

118 Qr2

cemescacesnssnssevssdbdboas

I N+2 (Te pin 38 of 1000

;

-l doe’

(Vo pin 8 of C-a0)

.
=
[ ]

£

From 1601 &

To Auxiliary
> Backplane

z
&

—

bt 43 )y} N+ 6

]
]
1 '
D_:;““ 7
[(SUM (N+7 N+8) AND (RIF77 OR (R<8)] gz : T
o 38 e o :” N+7  (To pin 7 of lC00)
! 1
(NIOR{(SUM(N-1.N)AND{N-7)ORM]] [ —— '
(N+1)OR[(SUM(N.N+1)AND{N)OR(N+1)) PN . . ART To Allullltry
(N+2JORHSUMN+1,N+2)AND{ N+ 1 JOR(T1+2)] el NHit n NHIt Backplane
(PFrom pins 32. 33 and 34 ot IC-83) Ex RC
[ L +3.5
e .5.2

r———eﬂ‘ 1 (Logic Ouipast Orivers)

—L-—Gnd 2 (et Loie s NG

'_T._GM 2 (n-nu Lope o NHIG

Power Dissipation: 514 MW iyp.; 700 mW max: (Outputs: 100 ohms © -2.0 V)

Power supply currents: +3.5@ 28mAtyp.; 38 mA max.
£2@ 80OMAtyp.; 1090 mA max.

8 ECLLaveis
—ReUTS ~GTRUTS Net ;
N_|SUMNNs+1) | Net T SUM(N:1N+2) | Ne2 Nst N+1 OR ') i e . o
X X X X 1 1 Nad,
0 1 0 3 X 1 1 CASEN CASE 2
X X 0 1 -] 1 o Location of paricie in SSD

All other input conditions produce zero OUUIS ¢ Signais to NHi
X = Dont Care * Signais ©© Auxillary Backpisne

Crestes 4-23-80
. Revissd 4-2-90
43 Pads Used Serie Haldaman / Sm ol



PQSTAMP/COMPARATOR MODULE
IC-04: SSD 5-CHANNEL LOGIC & OCTAL NHit

Thermally Enhanced,

Cavity Dowm
44 Lead Plastic Chip Carrier

AEBRENDIX K

548731,

PAGE S50

Part Number IC-04, V2.0

-5.2
L.z
N+4
(Iaternal legie and Wit) Gnd
SUM(N+4,N+5)
SOMTN+4,K+3
A +3.5
.33
N+5S
(Legie Ovtput Drivere) Gnd 1

tl

37

N+2

N+7

SUM(N+2,N+3) AND (N+2) OR {¥+3)

:: x
i i
:EEES ¢
41 \42 Y43 \
BBb bd ad 8d
e
- n
. o =:
. 5 -
© LY
= N
V]
HSERE BP 99 53 G
o7/ . ¥ &} '3 i "m 1
e © w “h':
:i:EEIEE
L e e
z z Z
2: B

BOTTOM VIEW

w2

tIntornal logic and W) Gnd 2

Ext. R,C

?

”

(NJOR[- =~ ~-]

{N+1)OR([~ - =]
(N+2)OR{= =~ =]
NHIt out

NHit Out

N+3

Ned

N+5

N+6

N+?

SUM(N+7,N+8) AND (N+ 11 OR (N+8)

Created 8-28-B9
Revised 10-13-83
Merle Haldeman / Jim Hoff



—a/B92 PAGE 51

'0.650" min

0.656" max o
TOP VIEW 0.685° min
' 0.695" max
44 PIN LEADED GHIP CARRIER (square)
..... Y.
.............. X.
0.026" min 0.050" All dimensions are in inches. . *0.165" min '

0.032" max , 0.180" max



~EAGE 22

BOSTANP/COMPARATOR MODUL. APPENDIX K .

ﬂ
0 adjasent

[J UM (o2, He3) AND (W)

p———e—— -
) OR [SUN (K1, W) ANC TRTOR-TH)} -82V
Fom Secsmic2 [Me1) OR [TBUM (W, Not) AND TR DN TSTH -
(Me2) OR [(BUM (Mel, Ne3) AND TRTT BN TReT) (ST W (Ned)
NHR [as) eno 3
Nun O Y SRL] SUN (e, Ne®)
OUT (Ne3) . “TOu (Nt Neh)
© Amitery Gacigiane foOuUT (Mes) I S 2] «38YV
M(Iol) 44" PIN e i) ul
MM m- W (NeB)
OUT (NeT) L] lﬂnl
BUM (Ne7, NeB) AND (N+7) O (Well) =1
'"wlw mg. - »n » - - - s
seoleecr |el®Cgle 0
gggi g 2|2 %
xxy|glexs '='5§
gl £]E57%
5 = afa®
@ ala
S &
£
i s
g
R
§133 i .
: - - ® - = )
S FET FE TP,
h§ g. !v !r §’ - EE
3 FE IR @ Elze
» - =u - 1 3 0] -
@ a0 a 2 3 [ ——
-s2v [Xre (N) OR ((3UM (v-1, M) AND (IETY BTN
N (Ned) (He1) OR (BUM (N, Net) ANO THTORTICT fom adacent 1G-02
W (He8) (Ne2) OR [SUM (Ne1, Ned) AND TIGYTONTIET)
——
GND 2 m e a—
SUN (Ned, NoB) NHh
FOU hes. W) our '
Y n ¥ ew::  Ausliary Baciplane
IN (N+§) OUY o)
IN (No8) OUT (Nel)
aND 1 =g out muen |

BUM (Ne7, Nol) AND (NeT) OR (Ne¥) YoM ajacent IC-02

L L3 - =
e T
- - - ._.~-°
bylegetezich
gd 3%



