Am2615/9615

Dual Differential Line Receivers

Distinctive Characteristics:

. . _ ) ' s Frequency respanse control, strobe, and interna -
Dual differential receiver (Am9615} pin-for-pin mingﬁng '{esistpor ntemalter

equivalent to the Fairchild 9615 .
Dual differential receiver for single-ended data
(Am2615) outputs

Single 5-volt supply e 100% reliability assurance testing in compliance with
High common-mode voltage range (+15 volts) MIL-STD-883

Am2615 has fail safe capability
« Choice of uncommiitted collector or active pull-up

FUNCTIONAL DESCRIPTION LOGIC DIAGRAM

The Am2615 and Am9615 are dual differential line receivers
designed to receive digital data from transmission fines and
operate over the military and industrial temperature ranges
using a single 5 voit supply. The Am2615 can receive 3 volt
single ended and the Am9615 +500 mV differential data in
the presence of high level (15 V) common mode voltages 1308
and deliver undistirbed logic levels to the following DTL
or TTL circuitry. The response time of each receiver and "
thereby immunity to AC noise can be controlled by an ex-
ternal capacitor. A strobe is provided for each receiver to-
gether with a 1302 input ferminating resistor. Each output has
an uncommitted collector with an active pull-up network avail-
able on an adjacent pin.

The Am2615 is identical to the Am9615 except for the s 12 15 7 4 1
input offset (threshold) voltage. The Am2615 has an input
threshold of ~1.5V compatible with DTL & TTL logic. The LIC-288
AmM9615 has an Input threshold of ~0V. The Am2615 can V... = PIN 16
directly replace the Am9615 and give fail safe protection in GND = PIN &
ditferential systems where the input difference is >20V.
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80— Am2615 DNLY LIC-400
ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Part Package Temperature QOrder
Number Type Range Number QUTPUT 4 Voot 8Y
Hermetic DIP —B55°C 10 +125°C AM2615DM ACTIVE PULL-UP A ouTPUT 8
Flat Pak ~55°C to +125°C AMZ615FM O
Am2615 Dice _55°C 10 +125°C AM2B15XM STROBE A ACTIVE PULL-UP B
) > o
Hermetic DIP 0°Cto+75 C AM25615DC RESPONSE CONTROL A []4 13[_] sTROBE B
Molded DIP D Cto+75°C AM2615PC
Dice 0°Cto+75°C AM2615XC +ineuT A []5 121 ] RESPONSE CONTROL B
- a Q
Hermetic DIP —55°C to +125°C 96150M 130 a6 B o PTS
Flat Pak —55"Cto+125°C 9615FM
AMIE15 Dice ~B5°C 10 +125°C AMOIB15XM -inpoT A ] 1300 B
Hermetic DIP 0°Cto +75°C 9615DC
Molded DIP 0°C to +75°C 9615PC GND -INPUT B
D. o 3+ Q A
fee 0°Cto+75°C MIE15XC NOTE: PIN 1 is marked for origntation. LIC-401
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Am2615/9615
MAXIMUM RATINGS

{Above \yr'!iph the useful Iifelr‘lgy be impaired)

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

—55°C to +125°C

Suppfy Voitage t"Ground Potential (Pin 16 to Pin 8) Continuous

—05V1io 47\

DC Voltage Applied to Outputs for HIGH Output State

~05V1o +13.2 \

DC Strobe Input Voltage

DC Data Input Voltage

—05V1o 455\

—20V to + 20\

Output Current, Into Outputs

30 m¢

DC Input Gurrent

maximum current is defined by DC Input Voltage

Am2615 ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

AmM2615XM Vee =45V t05.5V Tp=-B5"Cto+125°C  (MIL grade}
Am2615XC Voo =475V 10525V Ta =0'C1o +75°C {COM”’L grade)
LIMITS
T, = Min TA=25°C T, = Max
Parameters Description Test Conditions Min Max Min Typ Max Min Max Unils
[ Ve =MIN, I, = —50mA | “
v Output HIGH Voltage ! cc = e : . . . . Volts !
: OH P g | Vi, = 408V,V,, =0V : 2.4 24 3.2 2.4 olts :
‘ ; Voo = MAX MIL grade | 0.40 .18 040 0.40 i
Voo Output LOW Voitage loy = 15.0 mA Al = Volts
Vig, = +20V, V=0V COM’L grade | 0.45 . 25 045 0.45 |
Vee =MIN 1y —12V | ML grade
lcex Output Leakage Current Ve =0V i 100 | 100 200 ' uA
V. = 45V Veex =525V COM'L grade | ‘
P IN— ]
Voo = MAX : :
MIL grad —15 —80 .- — - - —80 | :
ls OQutput Shert Circuit Vour =0V grace 80 i 15 -39 -80 =15 -80 i
- - mA
Current Vg, = +0.8V - :
Vi =0V COM’L grade| —14 —100!—14 -39 —100|—14 —100
e e —— L - [
Vo = MAX
| Input Load Current cc —0.9 —0.49 —0.7 —0.7, mA
* P Vi = Vi max other input = V..
liysn Strobe Input Low Vee = MAX Ving = +2.0V 24 —115 —2.4 _24| ma
Current Vir =V MAX V) =0V
hike) Response Control Input Voo = MAX Ving = +2.0V 1D _3.4 mA
Load Current Veo = Vo MAX V=0V
Veu Common Mode Voltage Vee =50V V), -V =040r24V —15 +15 |—15 £175 415 |—15 415 | V
Vee =MIN MIL grade 2.0 5.0
bibgsm Strobe Input HIGH V=45V uA
Current Vi, = +0.8V . 50 10.0
V=0V COM’L grade . ,
Vee =50V MIL grade 77 130 167
Rn Input Resistor Vig, =0V ' Q
Ve = 1.0V COM'L grade 74 130 179
Vin Differential Input Vey =0V N | 108 420 408 415 +20 408 420 V
_ Threshold Voltage ™ ' 0|08 1. o +0.
—e il ; R
; Voo = MAX , MIL grade 50 28.7 50 50
I Power Supply Current Vi, =+20V — mA
ce PR Vi =0V | COM"L grade 50 287 50 50
- . |
witching Characteristics v, = 25°¢
S 9 T ) Am2615XM Am2615XC
Parameters Test Conditions Min Typ Max Min Typ Max Units
fgy Tumn Ofrf”DeIay R, = 3.9k Vee = 5.(-) V, G =30pF . 30 50 - 773(_)_ _“]_F:i_“ ns
ty_ TurnOnDelay R =3900 Refer to figure 4 30 50 30 75
toas Tumn Off Delay Strobe to Output | R, =3.9k2, C, =30 pF 7 12 7 15 ns
.. . —
tpd_ Turn On Delay Strobe to Qutput | R, = 390 & 10 15 10 20
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Am2615/9615
Am9615 ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Am9615XM Voo = 4.5V 1065V Tp =—55"Cto+125°C  (MIL grade)
AMIG15XE Vo =475V 10526V Tp =0'Cto+75°C (COM’L grade)
LIMITS
T, = Min T.=25°C T, = Max
Parameters Description Test Condifions Min Max Min Typ Max Min Max Units
Voo = MIN, Iy = —5.0 mA j | ‘
v Output HIGH Voltage ce » OH . . i | 2. Volt
- VoH | p g Vi =—05V, V=0V 2.4 24 3.2 . 2.4 olts
. i
Vee = MAX . MiLgrade ! 0.40 18 0.40 0.40
Vo Output LOW Voltage © gy =15.0mA { i ; Volts
I 74L VIN+ =405V, Vp_=0 ! COM’L grade 0.45 25 0.45 : 0.45
| Vee =MIN | v, =12V | MIL grade _
leex Output Leakage Current =V, =0V | - 100 100 200 ; uA
; } Vi = Vee | Vepe = 525 V| COM'L grade ‘
[ - |
i Vee = MAX MIL grade | l
| _15 —80 —15 —39%¢ —80' —15 —80
ke Output Short Circuit Voyr=0V I ‘ 8 15 —3% —80
S mA
Current Vg = -05V ‘
— COM'L grade  —14 —100; —14 -39 —100| —14 —100
V=0V
Voo = MAX
1 input Load Current ce —-0.9 —0.49 —0.7 —0.7 A
. P Vg = Vi wax Other input = Vo m
I \: T :
i ligsm Strobe Input Low I Ve =MAX Ving = 105V o4 _115 —2.4 —24 mA
! Current Ve =Voimax  VYino =0V ‘
i : 1
; hire) Response Contre! Input Ve = MAX Vig, = +05V | —12 —3.4! C mA
| Load Current v Vee= Vo max Vino =0V -
“ Vem Common Mode Voltage ' Vee =50V Ving =Vino = 220V —15 +15" —15 +17.5 +15| =16 +15| V
Vo =MIN . MIL grade 2.0 5.0
. Ngsm Strobe Input HIGH Vip =45V | A
Current Vi, =—05V ‘ - o |
V. =0V COM’L grade ‘ 5.0 10.0
| Vee=50V MIL grade 77 130 167
Ry Input Resistor Vi =0V - Q
: Vass = 1.0V COM’L grade | , 74 130 179
Vin Differential Input | Vey=0V —05 +0.5| —05 £0.02 +0.5/ —05 +0.5| V
Threshold Voltage | ‘
- Voo = MAX MIL grade | 50 28.7 50 50
| Power Supply Current Ay =405V - I mA
ce v =ov COM'L grade | 50 287 50 50
— |
Switching Characteristics (7, - 25°0) AmOG15XM AmGI5XC
Parameters Test Conditions Min Typ Max Min Typ Max Units
by Turn Off Delay R_ = 3.9 k? Vee = 5_9 v, C, =30pF 30 50 30 75 ns
t,y_ TurnOnDelay R =390% Refer to figure 4 30 50 30 75
toay Turn Off Delay Strobe to Output | R, = 3.9k, C = 30pF 7 12 7 15 ns
o Turn On Delay Strobe to Output | R, =390 Q 10 15 10 20
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Am2615/9615

mv

VouF - OUTPUT VOLTAGE — VOLTS VgL — OUTPUT LOW VOLTAGE

Iy — INPUT CURRENT — mA

Output Low Voitage
Versus
Output Low Current
300
Ve =50V,
Vee T 48V
200
o Vee = BBV
100 / o cc
p [
Ty = 25°C
Q
0 5 10 15 20

lgL — OUTPUT LOW CURRENT — mA

Strobe Input-Qutput
TFransfer Characteristic

Versus V.

6
Tp=25°C
5
Ve = 5.5V
ccT>

A
4 LVeg = 5.0V
3 =
2| Vee = 48v
1
4]

0 1 2 3 4

Vin — STROBE INPUT VOLTAGE - VOLTS

Input Cusrent Versus
Input Voltage

(-

Vee=50v || |
UNTESTED INPUT = OV
Ta-26°C

1’

-2 /

-4

y

sl
-25-20-15-10-5 0 5 10 15 20 25
Vin INPUT VOLTAGE — VOLTS

D. C. CHARACTERISTICS

Vou — OUTPUT HIGH VOLTAGE — VOLTS

VOL - OUTPUT VOLTAGE — VOLTS

Output High Voltage
Versus
Output High Current
s Ty = 25°C
4
\\
™
3 Vee = 55V
\\‘
2 \\ N,
\\
1L vee = 50w 2 N
vee =a5v-T [N
ot 1 | | b
0 -0 20 30 40 50

0 |==E===

lon —OUTPUT HIGH CURRENT — mA

Strobe Input-Output
Transfer Characteristic
Versus Ambient Temperature

| !

Veg = 5.0V

Ty - 125°C
T, = 25°C
Ta=-85C

N

0 1 2 3 4

Vin — STROBE INPUT VOLTAGE — VOLTS

loe — POWER SUPPLY CURRENT — mA

tpd — SWITCHING TIME — ns

70

60

50

Power Supply Current

Versus
Power Supply Voltage
] o
: Ty - 25°C
+INPUTS = VCC
-INPUTS = OV,
| onLy ,‘ ; < A
WITH
| ACTWVE \\ H / 7
PULL-UP >
il
e 4//(‘
o
+INPUTS = OV —
Z [INPUTS = Ve
I |

[v] 1 2 3 4 6 6 7
Ve — POWER SUPPLY VOLTAGE — VOLTS

10

60

&

20

10

D

Switching Time
Versus
Ambient Temperature

v

tpd+ ,/
R =3.9ka /
C, = 30pF

~
B
LT Vi

- Vep = 5.0V
R =390g ] | ‘CC %
c, - 30F Vi =23V
1 H L

-60-40-20 0 20 40 &0 80100120140

Ta — AMBIENT TEMPERATURE -°C

Vour - OUTPUT VOLTAGE — VOLTS Vaut — OUTPUT VOLTAGE - VOLTS

ICC — POWER SUPPLY CURRENT — mA

35

3.0

25

20

05

Output Voltage Versus
Ambient Temperature

et

VoH

loW = -5.0 mA
VOIFF = 05V
L] ]

{VCC =45V

Vg =45V
Voo IgL=15mA _|

VoiFf =08V

t
i

| ;
l i

o
-60-40-20 0 20 40 60 80 100120140
n — AMBIENT TEMPERATURE -- °C

T

Output Voltage Versus Common
Mode Voltage (Am9615)

STTT +
_ T,-25C
Vo =55V A
ol _Vco=50v il
Veg - 4.5V /
3 v
(l VoM
"‘- I
2 =V = 20V
fr—7 ‘\L
1 /] ‘
VoL
o KN
-25-20-15-10-5 0 5 10 15 20 25

VEM— COMMON MODE VOLTAGE - VOLTS

Power Supply Current

Versu

Ambient Temperature

10

Voo =585V

80

50

40

+INPUT =

30

_iNPUT =

20

0
-80-40-20 0 20 40 60 BO 100120140

Tp - AMBIENT TEM

PERATURE —°C

LIC-402
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THRESHOLD CHARACTERISTICS

Am2615/9615

Am2615 Am9615
Input-Output Transfer Input-Qutput Transter Input-Output Transfer input-Output Transfer
Characteristic Characteristic Characteristic Characleristic
Versus V.. Versus Temperature Versus V.. Versus Temperature
w 6 w7 w 6 w7
g Vi Vee 2 g . Vg ® 5.0V . o g ! j Ve ﬁ 'Cj . Vee = 5.0V ., Voo,
> 5 > ™ " > 5 1 T IN 3
i | ED—EJK' | ! X [ §
= T T, =25°C w g w T Ta= 25°C w g L
g 4 { A : . e 1 = 2 4 o g T W =
o Vog =S8V 5o — 5 Vec-58V | =
S 3 vee=5ov 4 2 ; Tp=-55°C g 3 Ve = 5.0V E’ Tp- -255”c
= Ve = 4.5V E 3 3 Tp=2¢t—— 5 j st Vi = 4.5V 3 Tp=25C |
cC A cC > A
ﬁi—) 2 ,h/ g /TA =125°C g 2 | =4 W Ta=125°C
2 > 2 N 2 o 2 ) 4
] 3 AT ] | o Pz 1
I 1 — | 1 1 1 |l l- : :
[ - B [
2 = =] i 2 i
S a k J L2, J Ly =] $ 0 L'\
0 1 2 2 a 0 1 2 3 a -0.08 0.00 0.05 0.10 01§ -0.4 -0.2 0 0.2 0.4
Vin — INPUT VOLTAGE — VOLTS Vi — INPUT VOLTAGE — VOLTS Vi — INPUT VOLTAGE - VOLTS Vi — INPUT VOLTAGE — VOLTS
LIC-403
SWITCHING TIME TEST CIRCUIT & WAVEFORMS
{PIN 4 OR 12}
CAP;ZIZ:NCE VCC 30V
—_— _— _—— v
R Vi ‘ ‘ 3.0V
Vin Vin' +3.0V
m I -3.0v
Cu VouTt = I._ “ - '._
I —_ —_ 15V
{PIN 3 DR 13} - *USE Vg DR V],
GROUND OTHER INPUT. |
Figure 4
LIC-404 LIC-405
FREQUENCY RESPONSE CONTROL Am2615/9615 LOADING RULES
Input Fanout
Pin Unit  Output Oulput
Input/Output No.'s Load HIGH LOW
* Out 1 — o/c 10
~ Active Pull-Up 2 — 83 —_
— < | T - [
Feseonse T g | _fesponse Control 3 — - -
CONTROL PIN = = Strobe 4 15 _ _
LIC-406 PIN 4 DR 12} § o e o o T
o + In 5 0.5 — _—
130 @ 6 —_ —_ _
Frequency Response —n 7 05 . -
Versus Capacitance _ , _ :
GND 8 — — —
1M T T TT T . - - —
J H Vee ~ 50V —In 9 0.5 — —
Towm 130 @ 10 — - —
! N —
2 100 g . ‘th_ mwoes = =
> >
g NI ‘s | Response Control 12 — — —
£ o e 8| strobe 13 15— -
i i R TR o T
E k| b s Active Pull-Up 14 — 83 —_
c s s | —— : -
A i Out 15 - o/c 10
100 o . o L
001 o1 Vee 16 — — —_
LIC-407 CAPACITANCE - uF - - R —
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Am2615/9615

Am2615 STANDARD USAGE

Single-Ended-Back Matched Operation
With Common Ground

Y Am2614 Am2615

INPUT
STROBE

LiC-408
Am9615 STANDARD USAGE
Difterential Operation
|
Yo Am9614 Y5 AM9615 |
|
|
INPUT STROSBE
LIC-409
Phetograph of an Am9E15 Vertical = 2.0 V/Div. Horizontal = 50 ns/Div.
switching differential data in
the presence of high common
mecde noise. A+
At OUTA
QUTPUT - A
A
A— .
LIC-410 .
B
Metallization and Pad Layout
QUTPUT A 1 - -— [, T 15 QUTPUT B
ACTIVE 2 + 14 ACTIVE
AULL WP A PULLUPEB
STADBE A 53— ~— 19 STROSE B
AFSPONSE 4 — - 12 RESPONSE
CONTROL & CONTROL B
» INPUT A & .f_+711 14PUT B
: »
1300 8 h - — Lo 10 13002 R
INPUT A 7 — —— - ———9  InPUTE
8
GND
53 X 58 Mils
wyw.DataSheetdU.com
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