Am2615/9615

Dual Differential Line Receivers

Distinctive Characteristics:

Frequency response control, strobe, and internal ter-

¢ Dual differential receiver (Am9615) pin-for-pin minating resistor
%q“'l""(‘j'f;‘f"‘ ‘°:,h‘|’ Fa"c_h"dfm? o onded dat « Am2615 has fail safe capability
L4 ual ifferential receiver for single-enae ata . - .
(Am2615) 9 « Choice of uncommiitted collector or active pull-up
Sinale 5volt | outputs
e S5ingle 5-voIl su s . . . .
9 pply ¢ 100% reliability assurance testing in compliance with
e High common-mode voltage range (+15 volts) MIL-STD-883
FUNCTIONAL DESCRIPTION LOGIC DIAGRAM
The Am2615 and Am9615 are dual differential line receivers
designed to receive digital data from transmission iines and
operate over the military and industrial temperature ranges
using a single 5 volt supply. The Am2615 can receive 3 volt o 13 I 8 3 2
single ended and the Am9615 +500 mV differential data in
the presence of high level (15 V) common mode voltages 1300 1300
and deliver undisturbed logic levels to the following DTL
or TTL circuitry. The response time of each receiver and n 5
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 terminating 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 2 15 7 4 1
input offset (threshold) voltage. The Am2615 has an input
threshold of ~1.5V compatible with DTL & TTL logic. The LiCc-399
Am9615 has an input threshold of ~0V. The Am2615 can V... = PIN 16
directly replace the Am9615 and give fail safe protection in GND = PIN 8
differential systems where the input difference is >20V.
CIRCUIT DIAGRAM
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ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Part Package Temperature Qrd =
Number ?I’cypeg R?anrge Nu:ngtrer ouTPUT A o' 6 Voc+ 8V
Hermetic DIP —65°C 1o +125°C AM2615DM acTive PuLL-UP A [ ]2 s JoutPute
Flat Pak —55°C to +125°C AM2615FM O
AM2615 Dice —55°C 0 +125QC AM2615XM STROBE A 3 M:ACTIVEPULL-UPB
Hermetic DIP 0°C to +75°C AM2615DC RESPONSE CONTROL A [ 4 13[Istrose 8
Molded DIP 0°C to +75°C AM2615PC
Dice 0°C to +75°C AM2615XC «ineuT A ]S 12]_] RESPONSE CONTROL B
Hermetic DIP —55°C to +125°C 9615DM 1300 A6 [+ ineuts
Flat Pak —55°C to +125°C 9615FM
AMIB15 Dice -55°C to +125°C AMIB15XM -ineut A []7 1ol 1300 e
Hermetic DIP 0°C to +78°C 9615DC 8§ 9
Molded DIP 0°C to +75°C 9615PC GND [l -INPUT B
Dice 0°Cto+75°C AM9E15XC NOTE: PIN 1 is marked for orientation. Lic-401
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Am2615/9615

MAXIMUM RATINGS

(Above which the useful IifeVT:_ay be impaired)

Storage Temperature o
Temperature (Ambient} Under Bias

—65°C to +150°C

—55°C to +125°C

Supply Voltage to Ground Potential (Pin 16 to Pin 8) Continuous

DC Strobe Input Voltage

DC Data Input Voltage

—0.5Vto 47V

DC Voltage Applied to Outputs for HIGH Output State 05 Vto+13.2V
Voltage = N . =05Vt +55V

L ] . —20Vto+20V

30 mA

Output Current, Into Outputs

DC Input Gurrent

maximum current is defined by DC Input Voltage

Am2615 ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

AmM2615XM Vge = 45V 10 5.5V Tp=-55"Cto+125°C  (MIL grade}
Am2615XC Vee =475V 10525V Ta =07Cto+75°C (COM’L grade)
LIMITS
T, = Min T, =25°C T, = Max
Parameters Description Test Conditions Min Max Min Typ Max Min Max Units
[ Ve =MIN, Iy = —5.0mA \ "
) Output HIGH Voltage | cc = 1 O T T . . § . Volts !
; Vo P 9 | Vi, = 40.8V,V,, =0V 2.4 24 3.2 2.4 [¢) |
| D Voo =MAX MIL grade 0.40 18 040 0.40
Voo Output LOW Voltage i gy =15.0mA N = Volts |
Vi, = +20V,Vy =0V COM’L grade 0.45 .25 045 0.45
Vee = MIN lVCEX =12V MiL grade !
leex Output Leakage Current Viny =0 100 | 100 200 | A
v =45 V’chx = 5.25 V| COM'L grade ‘
Voo = MAX '
MIL grad —15 - - — - - —80 |
Ise Output Short Circuit Vour=0V grece 80 —15 —39 -80 —15 —80
- i mA
Current Viy, = +0.8V ;
Vi =0V COM’L grade| —14 —100 |—14 -39 —100|—14 —100
—— T _ |
Vee = MAX
1 Input Load Current cc —0.9 —0.49 —-0.7 —0.7/ mA
* P Vin = VoL max other input = V.
ligsn Strobe Input Low Ve = MAX Ving = +20V _o4 115 —2.4 _24! mA
Current Vi =V MAX V=0V
hirey Response Control Input Vee = MAX Vine = +20V —12 —34 mA
Load Current Vee = Vo MAX Vi _ =0V
Veu Common Mode Voltage Vee =50V Vy, -V =040r24V —15 415 | =15 £175 415 |—15 +15 | V
! Voo = MIN MIL grade 2.0 5.0
lingsmy Strobe Input HIGH | Vg =45V uA
Current L Vi, = +08V .
Vi =0V COM’L grade 5.0 10.0
Voe =50V MiL grade 77 130 167 |
Rin Input Resistor Ving =0V ' Q
Vogs =10V COM’L grade 74 130 179
Vin Differential Input Veu =0V - | 408 +20 408 415 +20.+08 +20/ v
. Threshold Voltage bt ' O [+08 +1. 040
! Vee = MAX ; MIL grade 50 287 50 50
1 Power Supply Current Viny = +20V — { MA
ce v =ov | COM'L grade 50 287 50 50 |
_ | :
Switching Characteristics 7, - 250c)
9 ‘ Am2615XM Am2615XC
Parameters Test Conditions Min Typ Max Min Typ Max  Units
foaq TUM OffAﬂDeIay R . =39ka Vee = 5.(.) V, C,=80pF | 30 50 %0 75 ns
t,o_ TumOnDelay R =3908 Refer to figure 4 30 50 30 75
t.ay Turn Off Delay Strobe to Output | R = 3.8 ki, C_ = 30pF 7 12 7 15 ns
I B SR
lpd_ Turn On Delay Strobe to Output | R, =390 @ 10 15 10 20
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Am9615 ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Am2615/9615

AM9Y615XM Vee = 4.5V 10 5.5V Ta=-55"Cto+125°C  (MIL grade)
AMY615XC Vec =475V 10525V  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, oy = —5.0 mA k i |
Vv, Output HIGH Voltage cc OH . . : | 2. Vv
on ‘ p g Vo =05V V. =0V | 2.4 24 3.2 |24 olts
! 7 i
: | Vee = MAX . MILgrade ! 0.40 18 040 0.40
Vo Output LOW Voltage loy = 15.0 mA | ; Volts
i Vi, =+0.5V, V,_ =0 | COM'Larade 0.45 .25 0.45 0.45
! Vee =MIN ‘ Vegg =12V | MiLgrade |
leex Output Leakage Current = V., = ‘ i - 100 100 200 | uA
; L Vi = Ve Ve = 5.25V| COM'L grade
L - |
| ‘ Vee = MAX MIL grade |
i {15 —80 —15 —39 —80'—-15 —80
I Output Short Gircuit Vour=0V | Mbewde (T E % A
Current Vigy = 05V \ ‘
v Y] | COM'L grade = —14 —100{ —14 —39 —100| —14 —100
IN— —
! Voo = MAX ’ o
| i input Load Current cc —0.9 —0.49 —0.7 —-0.7 A
* P Vi = Ve wax Other input = Ve m
| sy | Strobe Input Low [ Vee=MAX V=405V " o4 115 —24 o4 mA
‘ I Current Vg =Vormax  Vino =0V ' |
hifre) Response Controf Input Voo = MAX Vine = 405V : _42 —34 ! mA
| Load Current C Vee=Voiuax Vin.=0V ‘ ' ’
Vewu Common Mode Voltage ‘ Vee =50V Ving ~Vin_ = £20V —15 415 =15 175 +15| =15 +15| V
Vee = MIN . MIL grade 2.0 5.0
hingsty Strobe Input HIGH Vg =45V I iA
Current Viy, ==—05V ' i i
Vi =0V COM'L grade ; 5.0 10.0
i I V=50V MIL grade 77 130 167
! Ry Input Resistor b V=0V Q
: Vg = 1.0V COM'L grade i 74 130 179
| Vi Differential Input | Vey=0V —0.5 +05|—05 £0.02 +0.5/ —05 +0.5| V
! Threshold Voltage i ‘
“ : Vee = MAX MIL grade | 50 287 50 50
ol Power Supply Current V. =405V mA
‘ e pp V‘NJr =0V COM’L grade | 50 287 50 50
: IN— |
Switching Characteristics (v, = 2500 Am9E15XM AmIGI5XC
Parameters Test Conditions Min Typ Max Min Typ Max Units
LV Turn Off Delay R_= 3.9 k& Vee = 5_9 Vv, C, =30pF 30 50 30 75 ns
ty_ TunOnDelay R =390% Refer to figure 4 30 50 30 75
bas Turn Off Delay Strobe to Output | R, = 3.9 k2, C = 30pF 7 12 7 15 ns
t,4_ Turn On Delay Strobe to Output | R =390Q 10 15 10 20
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Am2615/9615

Output Low Voitage

Versus
Output Low Current
5 300
[3
4 Ve = 5.0V,
v =4,
2 cc 5]"/\
S 200
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5 100 ,‘ Vee =55V
= /
3 p.
I o
LV Ty = 25°C
>c 0
0 5 10 15 20
IgL — OUTPUT LOW CURRENT — mA
Strobe Input-Output
Transfer Characteristic
Versus V..
g° -
2 Tp=25°C
> 5
1
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5
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Vin — STROBE INPUT VOLTAGE — VOLTS

Input Current Versus

Input Voltage
Veg =50V |

< UNTESTED INPUT = OV
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D. C. CHARACTERISTICS

Output High Voltage
Versus

Qutput High Current
g8 -
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Strobe Input-Output
Transfer Characteristic
Versus Ambient Temperature

| T
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Vin — STROBE INPUT VOLTAGE — VOLTS

Power Supply Current

Versus
Power Supply Voltage

R Th- 25
i A
- 60
g
£ s +INPUTS = Ve
5 —I‘NPUTS =0V,
Q

a0} OnLY A
> t
2 WITH N
% | ACTIVE < n, / 1

PULL-UP 7

@ 11
§ 20— i {(
NNy~

10 —p +INPUTS = OV ]
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8 o L

9 1 2 3 4 5 31 7
Ve — POWER SUPPLY VOLTAGE — VOLTS

Switching Time
Versus
Ambient Temperature

70
»
s 60
y
g 50 ——— tpd+ ,/
- A = 3.9k
@ L
2 40— C, =30pF /
x ~N
R E
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&
| 20 - /
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2 o A -390 | Vec™ SOV
=
C[ = 30pF Vin =3V
L H 1

0
-60-40-20 0 20 40 60 80 100 120140
Ta — AMBIENT TEMPERATURE -°C

Vout — OUTPUT VOLTAGE — VOLTS Vgut — OUTPUT VOLTAGE - VOLTS

ICC — POWER SUPPLY CURRENT — mA

Output Voltage Versus
Ambient Temperature
35
|
30 s _
» Veg =45V
25 VoH{ lop = -50mA
VpIEf = 05V
20 Ll |
Vee = 45V
15 VariigL = 15ma _|
VOIEE = -0.5v
1.0
05—t
t
I i
[ 1 i

-60-40-20 0 20 40 60 80 100120 140
Tn — AMBIENT TEMPERATURE - °C

Output Voltage Versus Common
Maode Voltage (Am9615)

ST T =
- Tp =25°C
| _Veg=55v A
ol _Vec=50v el
| [Ve=asv /
3
VaH
=~ I

-
2 D Vi pE = 2.0V
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Power Supply Current
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LIC-402
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THRESHOLD CHARACTERISTICS

Am2615/9615

Am2615 Am9615
Input-Output Transfer Input-Output Transter Input-Output Transfer input-Output Transfer
Characteristic Characteristic Characteristic Characieristic
Versus V.. Versus Temperature Versus V.. Versus Temperature
w 6 w7 w 6 T T w7
5 Vin Yool | 5| vgemsov Vee O v el | B | vee=sov Ve
LY v F3 kn | - v 2
5 5 > 6 N A ] > 6 N 2,
» | E[>—D} o L
w T T,=25C w g w T Tam25¢ 3 5
A = 9 T =
g ¢ 1 2 : S T £ A
[ Ve =55V = — i /VCC =556V | 3 4 _
S 3 Vee=50v—1—1 Tp=-55°C g 3 /vccss_ov S Ta=-55°C
= = 3 = = = -
5 r Veg = 45V 5 3 o Tas »°c 5 bt V=45V 53 HoTa=25C
g 2 [ Ta = 125°C g2 | = T =125°C
) 2 2 2 2 2 i 1
=] <] E ] | S [~ T 1
[ ] | l ' ¥ 1 ! |
= el = | =)
3 3 3 ] 3 i
> 0 > 0 : = 0 B
0 1 2 3 2 0 1 2 3 a -006 0.0 005 010 015 -04 02 0 0.2

ViN — INPUT VOLTAGE — VOLTS ViN — INPUT VOLTAGE - VOLTS

Vi — INPUT VOLTAGE - VOLTS vy — INPUT VOLTAGE — VOLTS
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LIC-403
SWITCHING TIME TEST CIRCUIT & WAVEFORMS
{PIN 4 OR 12}
CAP;CSI;FANCE VCC Y30V
—7————-&———— 0.0V
Vin' -30v
Vin' +3.0V
JR— ____.L____.—— 0.0V
_J I -3.0v
Vout = I« “ - “_
I — —_— e —_— 15V
{PIN 3 OR 13) = “USE Wy DR V],
GROUND OTHER INPUT
LIC-404 Figure 4 LIC-405
FREQUENCY RESPONSE CONTROL Am2615/9615 LOADING RULES
Input Fanout
Pin Unit  Output Ouiput
Input/Output No.'s Load HIGH LOW
Out 1 — o/c 10
Active Pull-Up 2 — 83 —
Coonse /T 3| ResporseContol 8 —  —  —
CONTROL PIN — 2
LIC-406 (PIN 4 OR12) - 3 Strobe A s = =
& +1In 5 0.5 — —_
130 Q 6 — — —_
Frequency Response “n Ty 'ES - T
Versus Capacitance L .
GND 8 — — —
= B Ve -50v —1n 9 0.5 — —
. poH ZTp=28C - - - - -
= - 130 @
2L e
Fi g L, I
3 K Response Control
n & Strobe 13 1.5 — —
e Active Pull-Up 14 — 83 —
° T TR out 15— o/c 10
100 L iack S il A - — —————
001 01 an 1.0 10 VCC ‘] 6 J— —_ p—
LIC-407 CAPACITANCE - o F - - _ e
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Am2615/9615

Am2615 STANDARD USAGE

Single-Ended-Back Matched Operation
With Common Ground

V5 Am2614 Am2615

INPUT
STRDBE

Lic-408

Am9615 STANDARD USAGE
Differential Operation

Y5 Am9614 Y2 Am9615

INPUT STROBE
LIC-409

Photograph of an Am9615 Vertical = 2.0 V/Div. Horizontal = 50 ns/Div.

switching differential data in

the presence of high common
mode noise. A4
At OUTA
OUTPUT - A
A
A—
LIC-410
Metallization and Pad Layout
vee
QUTPUT A 1 --—— ’:5 —— - 150UTPUTS
acTive 2 -~ | 2 r 14 ACTIVE
e () .
STROBE & 3— || WY1 +— 13 STROBE B
AFSPONSE 4 — qjé. -_L-LJ ~ 12 RESPONSE
CONTROL A i Lﬁ'zj CONTROL B
VINPUT A 8 :1 =] h;sr_ —— 11 -NPUT B
i ]
HL B [ g
13004 6 —-— L i0i300R
INPUT A 7 — — ——9 INPUTB
g
GND
53 X 58 Mils
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