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SIDE VIEW IRMS 6400/TOP VIEW IRMT 6400

4 Mb/s Infrared Data Transceiver

NN

Dimensions in inches (mm) C;
.106
(2.70)
A 1137 ‘ T
: : I (4.00) + 190
L ‘ (4.83)
[
v — PIN 1
PIN 1 ‘ 4} l
=138 (3.50)—1
E=Emitter - .374 (9.86)
D=Detector
IRMS6400 IRMT6400
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FEATURES
- Compliant with IrDA Specification
» Data Rates 9.6 Kb/s to 4.0 Mb/s
+ Wide Range of Supply Voltage 2.6 to 5.5 V
« Standby Current 3.3 mA at 5.0 V Typical
+ Shut Down Current 0.01 pA Typical
« Excellent Power Supply Noise Rejection
» Tri-State Receiver Output and TxD Disable
» AC Coupled Transmit Input
- Provides Integrated Protection for
Eye Safety
» High DC Ambient Rejection
» Independent LED Supply, Anode Pin Can Tak
— up to 9.0 V DC when not Transmitting and

- up to 4.0 V above V¢ when Transmittilﬁqs
« Receiver Latency Less than 100 us

« Slimline Package:
H40 mmxD4.8 mmxL9.8 mm

DESCRIPTION

With state of the art submicron B|
coupled with Vishay optoelectroni

Vishay has incorporated a
toggles the device to operat

nal Shut Down (SD) fe4

tion to typ|cally 0.01 A, itinputis AC

LED output. Mode sele termines the data rate.
Low for 9.6 Kb/s to 1.152 Mb/s, high for 4 Mb/s.
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Storage Temperature, Ty ...................................................... -40 to +100°C
Ambient Temp rature; PErating, Ta..uvceeoveeeeirieeiiiiiiiieee -25to +85°C
Lead Solg emperature, 230°C ... ..o <10s
IC Junc‘uon Temperature, T . ... 125°C
Average'IR LED Current, DC, [LED e 100 mA

R/ep titive Pulsed IR LED Current,

-0.51to VCC +05V
-0.5to VCC +05V

mn no Function Pin no Function

) LED Anode 5 SD/Mode

2 LED Cathode 6 Vee

3 TxD 7 *Do not connect
4 RxD 8 GND

*Pin 7 internally grounded
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Figure 1. Block Diagram
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Electrical Characteristics

Table 2. Basic Parameters, 7,=25°C (except where noted)

O

Parameter Min. Typ. Max. Unit Conditions

Data Rate 9.6 K — 4 M bits/s Standard pulse width

Vec Voltage 2.6 — 5.5 \Y —-25 to +85°C, V¢ to Vgg

Maximum LED Anode Voltage — — / 44“(/+m \ Vee=2.6VtobbV

Icc Standby Current (Avg.) — 33 K 4.5 ) ) mA SD=0, Vc=2.6 V t0 5.5V, no receive signal
Icc Receiving Current (Avg.) — 36\ 5\@/ mA 10 uW, 4.0 Mb/s, 15 pF load

Icc Shut Down Current (Note 1) (Avg.) | — 0.0\ 1.0 UA SD=V¢c, Voc=2.6Vto 5.5V

Icc Transmitting Current (Avg.) — 5\ 10 mA TxD=V¢c, Vee=b5.0V, V gp=b.0V, Ro=5.1 Q
Minimum Ve — 2.5 %— \ Reduced performance
Table 3. 1/0 Parameters

Parameter \Min. Typ. Max. Unit Conditions

TxD, SD Input Capacitance 5.0 — pF Vee=26Vto b5V

XD pull-down 1350 500 700 kQ TxD=Vc, Voe=5.0 V

Minimum dV/dt of TxD Input Sié\ﬁa\l OX 1.4 — Vius 5.0V pulse

TxD Minimum Hold Time foy/ z‘f\sag 90 200 — ns Vee=2.6Vt055YV,

Change referenced to SD negative clocking edge
TxD Minimum Setup Ti \% -70 -40 — ns Vee=2.6V1055V,

Change (Note 2) % referenced to SD negative clocking edge
TxD Input Threshold 1.0 1.4 1.8 Vee Vce=2.6Vto 5.5V, 125 ns input pulse
SD Transmit Ena%\ — 500 — ns Vce=2.6Vto 5.5V, (Note 3)

SD to TxD input disable & R¥D tri-state | — 50 70 ns Vee=2.6VtobbV

SD Input Threshold 1.0 1.4 1.8 \Y Vee=b.0V

SD Input Threshold 0.6 0.9 1.2 \Y Vee=2.6V
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Table 3. 1/0 Parameters (continued)

Parameter Min. Typ. Max. Unit Conditions

RxD Output High 35 4.0 — Y Vee=5.0 V, Iop=24 mA

RxD Output High 2.0 23 — v Vee=2.7 V, Iop=6.0 mA

RxD Output Low — 1.0 1.5 \Y Vee=5.0V, Ig =24 mA

RxD Output Low — 0.1 0.8 \Y Vee=5.0V, Ig <1 mA

RxD Output Low — 0.4 08 Y Voe=2.7V, I =6.0 mA RN
RxD Short Circuit — 48 — mA Voe=5.0 V, RxD=0, RxD=Veg \
RxD Short Circuit — 48 — mA Voe=2.7 V, RxD=0, RxD=V¢e \

RXxD to V¢ Tri-State Impedance 350 500 650 kQ SD=V¢ce, Vee=b.0V, m/easwe@\l:@t\%een RxD to V¢
RxD Rise/Fall Time — 7.0 — ns Voe=5.0V, load=15pF (~ "\

RxD Rise/Fall Time — 15 — ns Voe=5.0V, load=100pF\

RxD Rise/Fall Time — 10 — ns Vee=2.7V, Ioagfl'@pF

RxD Rise/Fall Time — 27 — ns Voe=27 V, lodd=100 pE

Table 4. Receiver Parameters, High Rate Mode (FIR), 7,=25°C (except where noted)

Parameter Symbol | Min. Typ. Max. Unit Conditions

Data Rate — — 4 M — bit/s 125 ns (low rate pulse), 0 to 70°C

Logic High Input Irradiance EiHmin 10 — cm? Bi@ror rate=107%

Logic High Input Irradiance ElHmax | — — 500 O\/&mz )ﬁ-band irradiance maximum

Minimum Detection Threshold Ecmin 4.0 uvv)gr\w/” 4.0 Mb/s

Logic Low Input Irradiance = — OP W/émz Ambient interference pulsed

Receive Latency (Near-far) — — 500 Q\OG& Q 0 to 10 mW/cm? ambient input

Powerup Latency — — 50 Oﬁ\i}g 0 to 10 mW/cm?2 ambient input

Transmit Latency (turn around) — — 30 50 us 0 to 10 mW/cm? ambient input

Pulse Width Correction Range — 90 — 175 ns 40 uW/(:m2 input to produce 115 ns to
135 ns output, V=27V 10 5.5V

Pulse Width Settling — — 180 16 us 40 pW/ecm? input

Output Pulse Edge Jitter & Bias at RxD | — — U — ns 125 ns, 40 uW/cm2 input, load=15 pf,
measured at 1.4V

Output Pulse Width at RxD — 110 125 140 ns 125 ns, 40 uW/cm2 input, load=15 pf,
measured at 1.4 V

Power Supply Rejection <5 MHz — — \5\0 — mVp <0.1 pulse per second spurious output

Power Supply Rejection >5 MHz — — 25 — mVp <0.1 pulse per second spurious output

Table 5: Receiver Parameters, Low Rate Mode (SIR/MIR), 7)=25

°C (except where noted)

Parameter \i}t{nbol LMlin. Typ. Max. Unit Conditions
Data Rate 9.6 K — 1.15 M | bits/s 9.6 Kb/s to 115 Kb/s=1.63 us,

576 Kb/s=434 ns, 1.152 Mb/s=217 ns
Logic High Input Irradiance (yl@\ \EF(nin 10 — — uW/ecm? | Bit error rate=10"%
Logic High Input Irradianc;(\éﬁi\ EiHmin 4.0 — — uW/cm2 Bit error rate=10"%
Logic High Input Irradia@e\ ElHmax | — — 500 mW/cm? | In band irradiance maximum
Logic Low Input Irram EiL — — 0.4 LLVV/CI’T\Q Ambient interference pulsed
Receive Latency @a@\)\ — — 2.5 4.0 ms 0 to 10 mW/cm? ambient input
Transmit Latency (turn ngl) — — 50 100 us 0 to 10 mW/cm? ambient input
Power-up Latency — — 50 150 us 0 to 10 mW/cm?2 ambient input
Power Supply Rejection <56 MHz — — 50 — mVp <0.1 pulse per second spurious output
Power Supply Rejection >5 MHz — — 25 — mVp <0.1 pulse per second spurious output
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Table 5: Receiver Parameters, Low Rate Mode (SIR/MIR), 7,=25°C (except where noted) (Continued)

Output Pulse Width (1.15 MB) — 120 215 400 ns 217 ns pulse in
Output Pulse Width at RxD (115 Kb/s) | — 1.4 1.63 25 us 1.63 ns pulse in
Output Pulse Width at RxD (9.6 Kb/s) | — 1.4 6 22 us 19.5 us pulse in

Table 6. Transmitter Output

Parameter Min. Typ. Max. Unit Conditions

Transmit Delay — 15 — ns 125 ns pulse, Vee=5.0 V A SN

Pulse Width Limit 50 70 100 us TxD pulse>100 s, 5.0 V p%{e(w\w

TxD Peak Wavelength 850 870 900 nm Ir=20 mA DC

LED Anode Current Limit 510 610 680 mA TxD=Vcc, LED anodzé 0V, Dﬁc\_sfo v,
averaged over 125 ns pulse

LED Anode Current Limit 310 450 550 mA TxD=V¢c, LED anodewf&o v,
averaged over/@s pulse

Vce Transient Immunity Vecxl | Vecx2 | — V peak |10 ns pulse he%ngwt, VCC}%O V (Note 4)

Transmit output rise and fall time (t;, tr) | 10 — 40 ns Vigp=2.7V, no\r@ﬁ/y

Radiant Intensity (peak, 4 Mb/s mode) | 100 170 400 mW/sr | V gp=2.7 V, no resistor

Note 1: Q

For Shut Down (SD) current to fall below 1A requires driving the
Shut Down (SD) pin to within 0.5 V of V¢ to ensure cutoff of the :
input PMOS transistor of the input CMOS totem pole. i Vill reduce the transmit pulse width.
Note 2: 4
Negative setup times indicate that the internal data propagation Transient Immunity measures the transmitter circuitry
time is longer than the latching signal propagation time. This is com- large V¢ and ground return inductive transients aris-
mon on logic devices. It means that the TxD data can go away } e action of large transmitter di/dt currents on V¢ and
before the negative Shut Down (SD) edge occurs and not lose the ground-return trace inductances. This test applies a negative 10 ns
data. (See application notes for more details). Ve pulse to simulate the effects of transmitter current induce Ve
transients (assuming the LED anode supply and V¢ have a shared
inductance) and measures for less than a 10% change in pulse
width or delivered charge on the initial pulse and subsequent pulse.

Mode Switching (see Figure 2.)

Normally the IRMS6400/IRMT6400 Series initializes |
MIR (9.6 Kb/s to 1.152 Mb/s) mode upon pow . itehing 's ;
the module to FIR (4 Mb/s) Mode can be achieve llows: SD/Mode — h L

TxD ¥

pulse will set the device into 4 Mb/s data rate mode

Figure 2. Switching Mode

A

¢ Bring Shut Down (SD)/Mode pin to a logic “High" status-
¢ Bring TxD input to a logic “High” status. Wait for tg>-40 ns.

¢ Bring Shut Down (SD)/Mode pin to & logic “ L@” status. The

negative transition of this pulse et the module mode to
D. TxD

Pulse will set the device into SIR/MIR mode

Switching to SIR/MIR (9.6 Kb/s to 1.15 Mb/s) Mode:

e Bring Shut Down (SD)/Mode pin to a logic “High" status.
e Bring TxD input to a logic “Low" status. Wait for t;=—40 ns.

e Bring Shut Down (SD)/Mode pin to a logic “Low" status. The
negative transition of this pulse will set the module mode to
115 Kb/s data rate by reading the state of TxD.
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Figure 3. Shutdown Current vs. Ambient Temperature
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Figure 9. LED Current vs. Ambient Temperature

Figure 12. IR Intensity vs. Ambient Temperature
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Figure 15. Reciever Sensitivity vs. Temperature (115 Kb/s)

Figure 18. RxD Pulse Rise and Fall Time vs. Temperature
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Figure 16. Receiver Sensitivity vs. Temperature
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Interface Diagrams
Figure 19. Super 1/0 (PC87338VLJ) to IRMS6400/

Figure 21. Super 1/0 (PC87338VLJ) to IRMS6400/IRMT6400 with

IRMT6400 independent V| gp power supply
Vee Vee VLED
© 1T 1 T 1T 1 T ©
0.1 MF$ 22 pF;r Ro $ $ Ro $ $
C1=0.1 uF Co=10uF C3=0.1uF  C4=22 uF
6
LED vV 50 Voo LED
50 Anode ce Voo ce Anode
Vee . o les XD s IRTxD|85  3I1yp )ir
IRMX6400 PC87338VLJ IRMX6400
PC87338VLJ
IR RxD | %7 RxD IRRxD %7 4RxD
SD GND SD  GND
5 8
Ves IRSLO[EE 5 8 ves IRSLO|6B
GND 42 GND 2
O O
Figure 20. Ultra 1/0 controller with fast IR Table 7. Recommer}Qed Ro ViﬂQeS for different V, gp
(FDC37C93xFR) to IRMS6400/IRMT6400 .
Parameter yé)l{ S Unit
v
5 4+ + VLED pouersupply 14 27//130 |35 |40 |45 |50 |v
01 MF$ o0 uF$ Ro Resistor o 0 1.2 |27 |39 |51 Q
1l 6 Table 8. JWMXX Truth Table
LED Vce Inputs Outputs
125 Anode
Voo oo - D /| Ve T><D Detector RxD LED
X X H@/ 241065V |X=don't  |X=don't 500kQ | Off
IRMX6400 care state care state pull-up
FDC37C93XFR How~| 241055V |High Undefined | On
98
IR RxD RxD j\ 241055V | Low <0.4 uW/em? | High Off
SD GND J (115 Kb/s)
GND 'R MODE [12 5 8 241055V <1.0 pW/em?
130 (1 &4 Mb/s)
GND
O 241055V |Low <4.0 pW/cm? Low Off
(115 Kb/s)
241055V <10.0 pW/cm?
(1 & 4 Mb/s)

S
&
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Ordering Information

Figure 23. Reel Dimensions in Inches (mm)

Part Description | PCB Mounting
Number Orientation
IRMS6400 | Integrated Packaged in
Transceiver | Component Carrier
—Side View | Reel (1000/reel) for
Side View Mounting
on PCB
IRMT6400 |Integrated Packaged in
Transceiver | Component Carrier
—Top View | Reel (1000/reel) for
Top View Mounting
on PCB
Tape Leader and Trailer is 400 mm minimum.

Matte finish
these areas

W1 (Measured at hub)al

(102.0) - e
Ref. N
0.079+0.020
4 5003
Detail A

-«— 16.4 mm(+2 mm/-0 mm)

See detail A
W2 (Measured at hub) —m| |«— 22.4 mm (Max)
Figure 22. Tape Dimensions in Inches (mm) ((N ﬁ\
B .315+.004 .059+.004 L .079+.004
(8.00+.10) (1.50+.10) (2.00+.10)
B .167+.004 .069+.004
(4.00£0.10) ((1 75+.010) 4° Max.
1
OO0 OO ® ® O O O O ®|® Jf\
.295+.004
(7.50+0.10)
630 +012 401+.004
©) ©) O O @ Lot (10.19+.10) B°
(16.0270) l
Pin 1 .\ [ P
| 150425 —= (;%9;(203 Ko
IRMT6400 (top view) (.059+.010) .0140+.0005 U6 .
J/ (356£013)
Feed direction l[: -— 8o Max.
‘ ‘ .167+.004
e =7 (4.23£.10)
B -315+.004 .059+.004 o . 079£004
(8.00+.10) (1.50+.10) (2.00+.10)
.157+.004 .069+.004
(4.00+0.10) fu 75+.010) 4° Max.
1
Ol0 OO @ ® O O O O ®| @ i J[
.295+.004 o
(7.50+0.10) (-216)
+.012 5.48 .400+.004
® @Jl|od|[od]|oy|e ‘ Uy (1016210
\ (16.0270)
Pin 1 o | I
|
| 150425 — «Jgg'oﬁ; Ko
IRMS6400 (side view) (.059+.010) 156 .0130+.0005 D
3.97)=/ (330£013)
Feed direction /4— 8° Max.
llj »‘ ‘«.1 85+.004
(4.70+.10)
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Figure 24. IRMS6400/IRMT6400 detail drawings with optional side view or top view mounting

Dimensions in inches (mm)—All dimensions have tolerances of +0.004" (+0.1 mm)
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A38 For high EMI environment application the IRMS6400 and IRMT6400
(3.50) modules are available with a metal can shield. The metal shielded
378(9.60) ———» modules are designated as IRMS6409 and IRMT6409 respectively.
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