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Light Emitting /Detecting Diode "5y

Features : General Description :
® Supports bi-direction communication The C88127 light emitting and detecting diode is
. designed to support bi-directional,  ping-pong
when used with the CST§123 and communication over a single optical cable. In
CS8124 OPTIMODEM _ | bi-directional applications, the CS8127 acts alternately

as a transmitter and as a receiver. Transmitter output is
: : ; typically 40uW @ Ir = 100mA. Recelver responsivity is
i Cqmpatlble with the CS8125 T1 Optical typically 0.20 A/W. At these performance levels, the
Driver . L CS8127 can support CS8123/4 transmission distances
: ! of up to 1km using 50/125 fiber with 3dB of headroom.

® Couples efficiently into 50/125 um,

The CS8127 is offered in a Plastic Fiber DIP package
62.5/125 pm, 100/140 pm and 200 MM | compatible with ST type connectors. The CS8127 is

PCS cables intended to operate with graded index multimode fibers
with diameters ranging from 50/125 to 200pm.

® Power coupled to 50/125 um cable is

typically 40 pw., ORDERING lNgcs)gng;x.T]gN: '
. s \ . . - | - -40°to +85°C Temperature Range
® Responsivity as receiver is typically P - Plastic Fiber DIP package
0.20A/W with 50/125 pum fiber ST type connector

1 - Performance grade {fiber coupled
power and responsivity)

® ST-Connector
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2 /v' ] Function
a4 o NG

Pin
i
2
3 =
3 | CATHODE
4 INC
5 INC
6 |{NC
7 [NC
4° o5 8 |NC
3° °g
20 o7
1o° °8
BOTTOM VIEW

i 3 This document contains information for a new product, Crystal
Prel/m/nafy Product Information , Semiconductor reserves the right to modify this praduct without notice,

Crystal Semiconductor Corporation AUG '90
P.O. Box 17847, Austin, TX 78760 : . ) DS51PP2
(512) 445-7222 FAX: (512) 445-7581 8-37
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Min Max Units
Continuous Forward Current IF - 100 mA
Reverse Breakdown Voltage Ir=10pA 2.0 - \'
Case to Cathode (Anode) Voltage - 110 Vv
Storage Temperature Tsta -85 150 °c
Case Operating Temperature Tc -40 85 °c
ELECTRO-OPTICAL CHARACTERISTICS (1¢ = 25 °C)
Parameter | symbol | Min | Typ Max | Units
Emitter
Forward Voltage IF = 100mA VF - 1.7 2.0 \'
Fiber Coupled Power -50um fiber Pac 20 40 - pw
IF=100mA 62.5um fiber 44 88 -
(Note 1) 100um fiber 116 232 -
200pm fiber 640 1280 -
Peak Wavelength IF=100mAdc AE 840 850 860 nm
Spectral Bandwidth (-3dB points) IF = 100mAdc AA - 50 - nm
Response Time 10-90% 1V prebias, R - 12 20 ns
IF = 100mApeak tF - 15 20
Power Output Temperature Coefficient 50pm fiber APQ/AT - -0.01 - dB/C
: IF=100mA
Peak Wavelength Temperature Coefficient ANp/AT - +0.25 - nm°C
50um fiber, I = 100mA
Detector
Dark Leakage Current VR=1V Ip - 0.5 20 nA
Responsivity 50 pum fiber R 0.10 0.20 - AW’
AD = 850nm 62.5um fiber 0.09 0.18 -
(Note 1) 100pum fiber 0.08 0.16 -
200um fiber 0.05 0.10 -
Package Capacitance VR=0V,{=1MHz C 30 55 80 pF
Response Time, 10-90% VR =0V, Ap = 850nm R - 7 20 ns
: tr - 4 20 ns
Responsivity Temperature Coefficient  50um fiber AR/AT - +0.93 - %/°C
Ap =850nm
Responsivity Wavelength Coefficient ~ 50um fiber AR/AN - 3.7 - %/nm
AD = 850nm
Note: 1. Parameter tested for 1 m of 50 um fiber. Values for larger diameter are based on calculations relatnve to
50 um fiber.
Specifications are subjéct to change without notice.
8-38 DS51PP2
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Figure 4, Spectral Output vs Figure 5. Power Qutput vs Figure 6. Emitter Peak
Temperature Temperature Wavelength vs Temperature
Emitter/Detector Performance
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Figure 7. Detector Spectral
Response vs Wavelength

Figure 8. Emitter/Detector
Spectral Output vs Wavelength

DS51PP2 8-39

Powered by ICminer.com Electronic-Library Service CopyRight 2003




[ FPATNE N T S WS ICIIER 4 S iry S S GR LI & TSR et ¢ Iy Joul St e e emend s . s
ki

CRYSTAL SEMICONDUCTOR

A B 5 NI ST 2 £ - - .
N BEXe_da 8 3

Typical Detector Performance
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Figure 9, Relative Link OQufput
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Figure 11, Detector Responsivity vs

Tp - DETECTOR GASE TEMPERATURE (°C)

Figure 10. Detector Responsivity

Current vs Emitter/Detector vs Detector Temperature Wavelength
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Figure 12, Link Output Currrent
vs Link Temperature

The CS8127 is intended to be used with Crystal’s
CS8123 and CS8124 OPTIMODEM products.
The CS8127 can also be used with the CS8125
PCM transmitter and CS8126 PCM receiver. Ex-
cellent light power output and responsivity
characteristics distinguish the CS8127 from trans-
mit only LEDs and receive only PIN diodes. The
CS8127 is capable of supporting transmission
distances of 1 km over 62.5/125 um fiber with
nearly 3 dB of operating margin.

Tp - DETECTOR CASE TEMPERATURE - (GC)

Figure 13. Relative Link Output vs
Detector Temperature

Tg - EMITTER CASE TEMPERATURE - (°c) .

Figure 14, Relative Link Qutput vs
Emitter Temperature

Calculating a Link Budget

A link budget should be calculated to ensure that
the current generated by the LED in receive mode
is between 1 pA and 30 pA (the limits of the
CS8123/4 LDN/LDP inputs). Power coupled to
the fiber, the attenuation characteristics of the
fiber, loss due to splices or interconnects, the
responsivity of the LED, and variations due to
temperature must all be considered when cal-
culating a link budget.

8-40
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The following is an example of a link budget for
transmission over 1 km of 62.5/125 pm fiber with
both ends at 25°C.

Fiber coupled power for 62.5/125 um fiber = 44 yw,

min
Loss (Fiber attenuation): 3.75 dB/km
Light power at end of fiber: 44x10(3-75/10)
= 18.55 uW
Responsivity for 62.5/125 um fiber; 0.09 AW, min
Current out of LED (receiving): 18.5 HWx0.09 A/W
=1.67 pA

Since output power and responsivity are based on
minimum performance values for the CS8127,
L.67 HA of output current represents the mini-
mum, worst case output current. The minimum
light power needed to generate 1 MA of current is
11.11 uW, so the operating margin is at least
2.25dB, .

Now consider temperature which affects
wavelength, transmit power and responsivity, If
the temperature increases at both ends of the link
by 50°C, calculate the resulting change in perfor-
mance. : :

Change in transmitted wavelength:
AAE = +0.25 nhy°C
850 nm + (0.25 nm/°C){50°C)
= 862.5 nm
Change in responsivity due to wavelength:
ARy = 3.7 %/nm
0.09 A/W + (-3.7 %/nm)(12.5 nm)
=0.09 AW -46.2%
= 0.048 AW
Change in output power due to temperature:
APoG(temp) =-0.01 dB/°C
44 uW + (-0.01 dB/°C)(50°C)
=44 uW-0.5dB
=39.2 uW
Change In responsivity due o temperature:
ARtemp = +0.93 %/°C
44 UW +(0.93 %/°C)(50°C)
=0.09 AW + 465 %
=0.132 AW
Totals: Transmission change:
44 uW - 1%
=39.2 uW
Recelver change:
0.09 AW - 46.2 % + 465 %
= 0.09 AW

J8E D e54k324 0004098 2 EBCYS
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Recsee

The change in performance is minimal as long as
both ends are at the same temperature,

Now consider the case where the transmitter is at
50°C and the receiver is at 0°C. Following the
same calculations for +25°C delta on the trans-
mitter and -25°C delta for the receiver:

ALE = +6.25 nm

APGC(temp) = -0.25 dB or -5.6 %
ARy =-23.1 %

ARtemp = -23.3 %

This shows that 5.6 % of the output power, and
46.4 % of the receiver performance is lost which
translates to 3.55 dB. The loss of 3.55 dB due to
temperature difference between the ends of the
link exceeds the 2.25 dB margin calculated for
1 km of 62.5/125 um fiber. To be assured of reli-
able operation when the ends of the link will dif-
fer by 50°C either the length of 62.5/125 pm fiber
must be reduced, or larger diameter fiber is re-
quired.

When using large diameter fiber for short distan-
ces, take care not to exceed the 30 LA max input
current of the CS8123 or CS8124. The TCL pin
can be used to limit the output drive current
thereby reducing the power coupled to the fiber.

The CS8127 is specified to withstand up to
100 mA of continuous current while the
CS8123/4 specifications indicate that their maxi-
mum output current is 115 mA. In normal opera-
tion, the OPTIMODEM is driving the LED a fifth
of the time. In this case, the 115 mA of output
currrent is not continuous and will not damage
the CS8127.

DS51PP2.1
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Mechanical Specifications _ -
1
Bottom View
0.48 pJA, 127 6.1 -
(0.018) N (0.500) (0.240) Pin1-NC
2 Pin 2 - ANODE
127 | 30 <g Pin 3 - CATHODE
0500) | 0o o7 = Pin 4-8 -NG
(110" 8 NC = No Connect
Pins 1, 4, 5, & 8 are electrically
PINNO.1 —] 249 isolated, and may he soldered to
INDICATOR (0.980) board for mechanical stability.
Pins 6 & 7 should be left floating.
0.375-32
/ UNEF-2A
THREAD
9.53 ,
(0.375) T %
_ I._ 2.54
{0.100)
3.81 .
(0.150) — (0.100)
All dimensions in millimeters and (inches).
8-42 DS51PP2.1
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“1ag-zo =
MECHANICAL DATA _ .
AABAAAAANANA MILLIMETERS |___INCHES
28 15]T . DIM[ MIN | MAX | MIN [ MAX
) A 'g’ P A_| 12,70 | 15.37 | 0.500 | 0.605
o 14/ ] er B_| 36.45 | 37.85 | 1.435 | 1.490
VIV VTV VYV VYV YVYVVY VY c 2.54BSC 0-1OOBSC
D | 1.27 | 1.65 | 0.050 | 0.065
B Lok E | 0.38 | 056 | 0.015] 0.022
i ‘ F_| 051 | 1.27 | 0.020 | 0.050
HH. LG G_| 4.06 | 5.84 | 0.160 | 0.230
ferts - [ AR SUUILD
"'CHDH‘* SEATING A L K | 1524 BSC__|_0.600 BSC
NOTES: PLANE L 0.20. | 0.30 {0.008]0.012
1. POSITIONAL TOLERANGE OF LEADS SHALL BE WITHIN
0.13MM (0.005") AT MAXIMUM MATERIAL GONDITION, IN
RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION K TO CENTER OF LEADS WHEN FORMED PARALLEL.
VT MILLIMETERS | _ INCHES
P 1 7] 14 oin DIM| MIN [ MAX | MIN | MAX
L { Plalgluc DIP A | 610 | 6.60 | 0.240 | 0.260
B | 1854 | 1956 | 0.730 | 0.770
B L C | 165 | 2.16 | 0.065] 0.085
I'" D 2.54 BSC 0.100 BSC
L FH E | 1.02 | 1,78 | 0.040 | 0.070
(Gf £J | F | 038 | 053 | 0.015 | 0.021
o e Wbl T Kefle yphe G | 051 | 1.02 | 0.020 [ 0.040
C DE F SEATING H | 381 | 5.08 | 0.150 | 0.200
NOTES: PLANE fé 26%2 31.353 o.g 15 0i13°5
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN L 7.6985C 0 3ooasc?
0.13MM (0.005") AT MAXIMUM MATERIAL CONDITION, IN M| 0.0 [ 0.38 [ 0,008 0.075
RELATION TO SEATING PLANE AND EACH OTHER. . ‘
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
mALASL MILLIMETERS | _INCHES
A 18 oin DIM[ MIN | MAX | MIN | MAX
1 NN LA - A [ 610 | 6,60 | 0.240 | 0.260
B | 2222 | 23.24 | 0.875 | 0.915
B L C | 1.02 | 1.52 | 0.040 | 0.060
D 2.54 BSC 0.100 BSC
|, FH E | 1.27 | 1.78 | 0.050 [ 0.070
J 111180 U\H Gf £y ‘ (F; 0.38 ?.gs 0.014 | 0.022
- ke 051 [ 1.02 [ 0.020 | 0.040
CHDHEH; SEATING M H | 356 | 457 | 0.140 | 0.180
NOTES: PLANE J | 292 | 343 | 0.115] 0.135
- K] 0 | 15 [ 0° | 15°
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN L | 76385C 0.30085C
0.25MM (0.010") AT MAXIMUM MATERIAL CONDITION, IN M | 0.20 [ 0.38 | 0.008 [ 0.075
RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
1212 MD3
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A cxeso wswma T—90-20 MECHANICAL DATA
AANANNASAN DN MILLIMETERS INCHES
24 13 DIM[ MIN | MAX | MIN | MAX
g‘l‘ P‘tf.' DI A | 13.72 [ 14.22 [ 0.540 | 0.560
of 12 astic B [ 3137 | 3243 [ 1.935 | 1.065
o A e C | 165 | 2.16 | 0.065 | 0.085
D 284 BSC 0.41 00 BSC
E | 1.02 | 1.52 | 0.040 | 0.060
) B : - L_’| F | 0.36 | 0.56 | 0.014 0022
3 LH G | 051 | 1.02 | 0.020 | 0.040
| GF EJ . H | 394 | 5.08 | 0.155 | 0.200
J ol ol sl \———— Kol M J | 292 | 343 [ 0415 ] 0.135
K| 0° 15° 0° 15°
CDEF SEATING
NOTES: PLANE I\l/.l 012%21l B0S ga 0 8b%0(|' %scﬁs
1. POSITIONAL TOLERANGE OF LEADS SHALL BE WITHIN
0.25MM (0.010") AT MAXIMUM MATERIAL CONDITION, IN
RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
AAAAANAANANAAA AR AN ’ M"—L'METERS INCHES
28 15[ T DIM| MIN [ MAX | MIN [ MAX
) A g? P{'.‘ DIP A [ 13.72 | 14.22 | 0.540 | 0.560
of 14| astic B_| 36.45 | 37.21 | 1.435 | 1.465
A e — C [ 1.65 | 2.16 | 0.065 | 0.085
D 2.54 BSC 0.100 BSC
J E | 1.02 | 1.52 | 0.040 | 0.060
B T i F | 0.36 | 0.56 [ 0.014 0.022
‘ 4 H G | 051 | 1.02 | 0.020 | 0.040
J ‘ Gty 51 :23.93 g.oe 0.155 | 0.200
ol ol jesle — Kol A 9 43 [0.115 | 0.135
CDE F SEATING M K| 0 | 156 | o0 | 15
NOTES: PLANE M 0125521L o550 86%0? o018
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN = : :
0.25MM (0.010") AT MAXIMUM MATERIAL CONDITION, IN
RELATION TO SEATING PLANE AND EACH OTHER, .
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL,
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
AAAAAAAAAAAAAAAAAAAA M"—LIMETI‘ERS INCHES
40 21 I 40 ol DIM|[ MIN | MAX | MIN | MAX
b - Plagt'i'c DIP A | 18.72 | 14.22 ] 0.540 | 0.560
ol 20 _L B | 51,69 | 52.45 | 2.035 | 2.065
A AT AT R A A A R e a R C 1.65 2.16 0.065 | 0.085
i
. ) ) .06
B _ = l-_‘| F | 036 | 0.56 | 0.0147 0022
L EH G | 0.51 | 1.02 | 0.020] 0.040
eyt H | 394 [75.08 | 0.155 | 0.200
_J ol o] ksl \—- Kol M 292 | 843 | 0.115] 0.135
CDEF SEATING K| 0 157 0° 15°
NOTES: PLANE I 012%2? %o gbsso? 001
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN * . * *
0.25MM (0.010") AT MAXIMUM MATERIAL CONDITION, IN
RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL.
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.
MD3 12-13
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w20 -

b 8 5 TA . 8 pi :
1 4l Plgs?tlc DIP MILLIMETERS INCHES
oA AT DIM [ MIN_| MAX [ MIN | MAX
A | 610 | 6.60 | 0.240 | 0.260
B — L B | 9.14 | 102 | 0.360 | 0.400
: C | 0.38 | 1.52 | 0.015 | 0.060
1.t H D 254 BSC 0,100 BSC
E | 1.02 | 1.78 | 0.040 | 0.070
G Y F | 038 | 053 | 0.015 | 0.021
LXV“ AR G | 051 | 1,02 | 0.020 | 0.040
e "’"F‘ SEATING ﬂK M H | 387 | 508 | 0.150 | 0.200
NOTES: PLANE : J | 292 | 343 | 0.115 | 0.135
: ) K| o0° 10° 0° 10°
1. POSITIONAL TOLERANCE OF LEADS SHALL BE WITHIN L 765850 0.300B56 | «
0.13MM (0.005") AT MAXIMUM MATERIAL CONDITION, IN M 0.20 | 038 | 0.008 [ 0.0i5

RELATION TO SEATING PLANE AND EACH OTHER.
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED PARALLEL,
3. DIMENSION A DOES NOT INCLUDE MOLD FLASH.

NO. OF A ) c
TERMINALl MIN ~~ MAX| MIN ~ MAX] MIN  MAX 1 |
28 [1232 1257|1143 1158[991 1092 { ]
{0.485) (0.495),(0.450)(0.456 (0,390} (0.430) )
44 1740 17.65[1651 1666|1498 16.00 i } B° A
{0.685)(0-695) (0.650)(0.656) (0.590)(0.630) [ !
26/44 pin I
- . 462(0182) PLCC :
4.11(0.162) O
. 1.14 (0.045) N S
1.27(0.050) — 0.63(0.025) 1.14/(0.045) x 45dogle—|
x45deg.NOM 2.41 (0.095) g __NOM
-1 2t . 0.25 I&%J(m){‘ A
i = S S ;
1oy ‘ ' ‘[‘_'
T |  o046(0018) 7 L1.35(0.063)
m) = 1.19(0.047)
F NOM . R s s a e ]I
3"NOM 4\ L DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICGALLY IN INCHES,
12-14 . - MD3
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