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connected to ground)

Maturity status link
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Rad-hard 2.5 V quad LVDS receiver

Features

. 600 Mbps (300 MHz)

. 2.5V and 3.3 V power supply compatibility

. LVCMOS outputs as per JESD80 (2.5) and JESD64-A (2.5/3.3)
. 4.8 V absolute rating

. Large input common-mode: -4 V to +5V

. 8 kV HDM on LVDS input pins

. Flow-through pinout for reduced crosstalk

. Enable/disable function with high-impedance pull-up, pull-down
. Fail-safe function on all I/Os

. Cold spare

. Hermetic package

. Guaranteed up to 300 krad TID (Si)
. No SEL at 122.6 MeV.cm?mg

. No SET/SEU at 61.3 MeV.cm?mg

. Mass: 0.65 g

. SMD pin number: coming soon

Applications

. High data rate communication in satellites

Description

The RHFLVDS42 is a quad, low-voltage, differential signaling (LVDS) receiver
specifically designed, packaged, and qualified for use in aerospace environments in
a low-power and fast point-to-point baseband data transmission standard.
Operating from a 2.3 V to 3.6 V power supply, the RHFLVDS42 operates over a
controlled impedance of 100 Q transmission media, which may be printed circuit
board traces, back planes or cables, and it features an extended input common-
mode from -4 V to +5 V to prevent difference in groundings.

The circuit features an internal fail-safe function to ensure a known state in case of
floating input.

Designed on ST's proprietary CMOS process with specific mitigation techniques, the
RHFLVDS42 achieves “best in the class” for hardness to total ionizing dose and
heavy ions.

The RHFLVDS42 can operate over a -55 °C to +125 °C range and it is housed in a
hermetic ceramic Flat-16 package.

www.st.com

her information, contact your local STMicroelectronics sales office.
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1 Functional description

Figure 1. Logic diagram and logic symbol
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Table 1. Truth table

I S N N R S B AN

H X H
Vip 2100 mV
X L H
H X Indeterminate level
-100 mV < Vip < 100 mV
X L Indeterminate level
H X L
Vip £-100 mV
X L L
X L H z
H X H
Open / short or terminated
X L H
Note: 1) The G input features an internal pull-up network. The /G input features an internal pull-down network. If they

are floating, the circuit is enabled.
2)Vip=Via-Vig
3) L = low level, H = high level, X = whatever the level, Z = high impedance (off)
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2 Pin connections

Figure 2. Pin connections (top view). Flow-through pinout

1B [ 1 y (16 ] G
1A Izj>—|—E 1Y
2A [3] IE 2Y
2B [4 | | 13] vCC
3B [ 5 |-9 12 ] GND
3A (6 [
4N [ 7| (10 ] 4Y
4B E:>I>—I7E /G

Table 2. Pin description

2,3,6,7 1A to 4A Receiver inputs
1,4,5,8 1B to 4B Negated receiver inputs
15, 14, 11,10 1Y to 4Y Receiver outputs
16 G
Enable/disable inputs

9 /G

13 GND Ground

12 Vee Supply voltage
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3 Maximum ratings and operating conditions

Table 3. Absolute maximum ratings

vce !

Maximum power supply between VCC and GND

VIN CMOS inputs (G, /G) -0.3t04.8 v
VOUT LVCMOS outputs (nY) -0.3t04.8
VIN LVDS inputs (nA and nB) (operating or cold-spare) -5to +6

Differential amplitude on LVDS input, over -3.5 V to +4.5 V
VID 5 Vpp
VCM range (operating or cold-spare)

Tstg Storage temperature range -65 to +150
°C
T @ Maximum junction temperature +150
Junction-to-ambient thermal resistance (Rthja) 80
Rth ) °C/W
Junction-to-case thermal resistance (Rthjc) 22
HBM (Human Body Model) on all pins, pin to pin (protections 2k
are GGMOS type, snapback behavior).
ESD HBM on LVDS outputs, versus GND protections are SCR 8 k \%
(Silicon Control Rectifier) type, snapback behavior.
CDM: Charge device model 500

1. All voltages, except differential I/O bus voltage, are with respect to the network ground terminal.

2. Maximum junction temperature shall not be exceeded except for allowable short duration burn-in screening conditions as
per the method 5004 of MIL-STD-883.

3. Short-circuits can cause excessive heating. Destructive dissipation can result from short-circuits on the amplifiers.

Note: Absolute maximum ratings are those values beyond which damage to the device may occur. Functional
operation under these conditions is not implied. All values are referred to GND.

Table 4. Operating conditions

Supply voltage vs. GND

VCM Static common-mode on LVDS input -4 +5 \%
3.6
VIN Input voltage on LVCMOS inputs (G, /G) 0
(whatever VCC)
Ta Ambient temperature range -55 +125 °C
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4 Radiations

Total ionizing dose (TID):

The RHFLVDS42 is RHA QML-V, tested and characterized in full compliance with the MIL-STD-883 specification,
in high-dose rate only (full CMOS technology), between 50 and 300 rad/s, followed by annealing at room
temperature.

When applicable, parameters provided in Table 6 apply to both pre- and post-irradiation and annealing, as follows:
. All TID tests are performed in accordance with MIL-PRF-38535 and test method 1019 of MIL-STD-883.
. The initial characterization is performed in qualification on both biased and unbiased parts.

. Each new wafer lot is tested at high-dose rate, in the worst bias case condition, based on the results
obtained during the initial qualification.

Heavy ions:

The behavior of the product when submitted to heavy ions is not tested in production. Heavy-ion trials are
performed on qualification lots only.

Table 5. Radiations

Symbol Characteristics m
TID C

High-dose rate (50 to 300 rad (Si)/s) krad

For a particle angle of 60°,
Temperature: 125 °C 122.6
no SEL observed at :
SEL @ () Fluence: 1 x 10 ions/cm?

For a particle angle of 0°,
Ve = 3.6 V (max. operating) part g 61.3

no SEL observed at :

MeV.cm?/mg
Particle angle: 0°

Temperature: 25 °C

SET/SEU ) No SET/SEU observed at : 61.3
Fluence: 1 x 107 ions/cm?

Ve = 2.3 V (min. operating)
A total ionizing dose (TID) of 300 krad (Si) is equivalent to 3000 Gy (Si), (1 gray = 100 rad).
SEL: single event latch-up.

Fluence: number (n) of particles on a specified area (cm?. 1x107 n/cm? is equivalent to 10 million particles per cm?
SET, SEU: single-event transient, single-event upset.

AW N~
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5 Electrical characteristics

5.1 For 2.5 V power supply
Vce =2.3Vt0 2.7V, capa-load (Cp) = 10 pF, typical values are at ambient Ta = +25 °C, min. and max values are
at Ta=-55 °C and + 125 °C, unless otherwise specified.

Table 6. Electrical characteristics

Total enabled supply current, receivers not

ICC SWItChIng VID 400 mV 135
Total disabled supply current, receivers - - -
lecz loaded or not loaded Vip =400 mV, G =GND, /G = Vce 4 mA
ViH Input voltage high 1.7
G and /G inputs \%
Vi Input voltage low 0.8
G and /G inputs Vgc = 2.7V,
liH High-level input current -10 10
Vin =Vce
i Low-level input current Gand /Ginputs Vcc=2.7V,V|N=0 -10 10
MA
LVDS inputs power-off leakage current Vee=0V,V|y=-4Vio+5V -60 60
lorr (| LVCMOS 1/Os power-off leakage current Vee =0V, 2.7 Von Vour 10
G, /G power-off leakage current Vec=0V,2.7VonGand/G 10
0V<Veu<+24V -100
V1L Differential input low threshold
4V <Vey<+5V -130
mV
0V<Vgu<+24V +100
VTH Differential input high threshold
“4V<Vey<+5V +130
VeL Input clamp voltage on G /G lcL =18 mA 15 \Vi
lip Differential input current Vip =400 mVp-p -10 +10
MA
licm Common-mode input current “4V<Vey<+5V -70 +70
VoH Output voltage high lon =-100 pA, Ve = 2.3V 2.1
Y,
VoL Output voltage low lon =100 PA, Ve =2.3V 0.2
los Output short-circuit current Vour=0V,Vgc =27V -70 -20 mA
loz Output tri-state current Disabled, Voyt =0V or Vee -10 +10 pA
CiN Input capacitance IN+ or IN- to GND 3 pF
Rout | Output resistance louT=%*2mA,Vec =27V 45 68 Q
ToHLD Propagation delay time, high to low output Vo = 200 mVp-p, input pulse from 13 3
(see Figure 6)
1.1Vt 1.3V, ns
Propagation delay time, low to high output - . )
TpLHD (see Figure 6) Vem = 1.2V, load: 10 pF (see Figure 3) 1.3 3
Load: 10 pF (see Figure 3) 1.1 1.8
Tr® Output signal rise time (see Figure 6) Load: 4 pF (see Figure 4) 0.5 0.8 ns
No load (see Figure 5) 0.2 0.4 0.6
Load: 10 pF (see Figure 3) 1.1 1.8
Tf ) Output signal fall time (see Figure 6) Load: 4 pF (see Figure 4) 0.5 0.8 ps
No load (see Figure 5) 0.2 0.4 0.6
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Freq Operating frequency No load (see Figure 5)
Tsk1 ) | Channel-to-channel skew 350
Vip =200 mVp-p
Tsk2 @ | Chip-to-chip skew 700 ps
Load: refer to Figure 3
Tskp © | Differential skew (Tpyip - TpLHD) 500
P tion delay time, high level to high
Tonz Propagation delay time, high level to hig 6
impedance output
P ’ ’ .
ToLy _ ropagation delay time, low level to high 6
impedance output
Refer to Figure 7 ns
T Propagation delay time, high impedance to 6
PzH high-level output
P ti lay ti high i It
Tzl ropagation delay time, high impedance to 6
low-level output
D1 Fail-safe to active time 2.5
us
TD2 Active to fail-safe time 21
Cpd © | Power dissipation capacitance Fin = 100 MHz 40 pF

All pins except pin under test and V¢ are floating.
Guaranteed by design and characterization.
Tsk1 is the maximum delay time difference between all outputs of the same device (measured with all inputs connected together).

AW N~

Tsko is the maximum delay time difference between outputs of all devices when they operate with the same supply voltage, at the same
temperature. Tsko is guaranteed by design and characterization.

Tskp is the maximum delay time difference between Tpy; p and Tpy Hp.

Cpd is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without
load (refer to test circuit). Average operating current can be obtained by the following equation. Icc(opr) = Cpp X Vce X fin + Icc/4 (per
circuit).
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Lys

5.2 For 3.3 V power supply
Vce =3V 1o 3.6V, capa-load (Cyy = 10 pF, typical values are at ambient Ta = +25 °C, min. and max values are at
Ta=-55°C and + 125 °C, unless otherwise specified.

Table 7. Electrical characteristics

Total enabled supply current, receivers not

lec switching Vip =400 mV
locz Total disabled supply current, receivers Vip =400 mV 4 mA
loaded or not loaded G =GND, /G = Vcc
ViH Input voltage high 2
G and /G inputs \%
ViL Input voltage low 0.8
G and /G inputs Vg =3.6 V,
I High-level input current -10 10
ViN =Vce
G and /G inputs Vcc =3.6 V,
I Low-level input current -10 10
Vin=0 pA
LVDS inputs power-off leakage current Vec=0V,Viy=-4Vio+5V -60 60
lorr ) | LVCMOS 1/0Os power-off leakage current Vee =0V, 3.6 VonVour 10
G, /G power-off leakage current Vec=0V,3.6VonGand/G 10
0V<Vey<+24V -100
V1L Differential input low threshold
4V <Vey<+5V -130
mV
0V<Vey<+24V +100
VTH Differential input high threshold
4V <Voy<+5V +130
VoL Input clamp voltage on G /G lcL =18 mA -1.5 Y,
Iip Differential input current V|p =400 mVp-p -10 +10
MA
licm Common-mode input current 4V<Vey<+5V -70 +70
VoH Output voltage high log =-100 pA, Vec =3V 2.8
\Y
VoL Output voltage low lon =100 YA, Ve =3V 0.2
los Output short-circuit current Vour=0V,Vec =36V -90 -30 mA
loz  Output tri-state current Disabled, Voyt =0V or Ve -10 +10 iy
CiNn Input capacitance IN+ or IN- to GND 3 pF
Rout | Output resistance louT=*2mA,Vcc =36V 43 65 o)
ToHLD Propagation delay time, high to low output Vip = 200 mVp-p, input pulse from 1.1 1 25
(see Figure 6)
Vto 1.3V, ns
Propagation delay time, low to high output - . .
TpLHD (see Figure 6) Vem = 1.2V, load: 10 pF (see Figure 3) 1 25
Load: 10 pF (see Figure 3) 1.1 1.7
Tr @ Output signal rise time (see Figure 6) Load: 4 pF (see Figure 4) 0.5 0.7 ns
No load (see Figure 5) 0.2 0.35 0.5
Load: 10 pF (see Figure 3) 1 1.7
Tf 2 Output signal fall time (see Figure 6) Load: 4 pF (see Figure 4) 0.5 0.7 ps
No load (see Figure 5) 0.2 0.35 0.5
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Freq Operating frequency No load (see Figure 5)
Tsk1 ) | Channel-to-channel skew 350
Vip =200 mVp-p
Tsk2 @ | Chip-to-chip skew 700 ps
Load: refer to Figure 3
Tskp © | Differential skew (Tpyip - TpLHD) 400
Tonz _Propagatlon delay time, high level to high 45
impedance output
ToLy _Propagatlon delay time, low level to high 45
impedance output
Refer to Figure 7 ns
Propagation delay time, high impedance to
TpzH high-level output 45
TogL Propagation delay time, high impedance to 45
low-level output
D1 Fail-safe to active time 2.5
us
TD2 Active to fail-safe time 21
Cpd © | Power dissipation capacitance Fin = 100 MHz 40 pF

All pins except pin under test and V¢ are floating.
Guaranteed by design and characterization.
Tsk1 is the maximum delay time difference between all outputs of the same device (measured with all inputs connected together).

AW N~

Tsko is the maximum delay time difference between outputs of all devices when they operate with the same supply voltage, at the same
temperature. Tsko is guaranteed by design and characterization.

Tskp is the maximum delay time difference between Tpy; p and Tpy Hp.

Cpd is defined as the value of the IC’s internal equivalent capacitance which is calculated from the operating current consumption without
load (refer to test circuit). Average operating current can be obtained by the following equation. Icc(opr) = Cpp X Vce X fin + Icc/4 (per
circuit).
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6 Wave form and test circuit
Figure 3. Load A
li
- (A) IN+
A
Vem=(Via+ViB)/2 LVvDS (Y)ouT
Vi Receiver —
A
A (B) |N-O
10pF —— |VO
VIA ViB
Figure 4. Load B
A
LVDS Y 6-cm 50-ohm
Receiver cb track T
B p
_O

J7 i CL=4pF
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Figure 5. Load C

A
LVDS
B Receiver
— CL=0.1pF
Active probe

Figure 6. Timing definition

Via — \/ T N/
,R 50% 7; 50% I VID=200mVp -p-
/
VIB _______ - N
tPHLD tPLHD
«—> «—>
90% X 7—90%
(o] \ / ()
Vop \ o W)
N—10% 10% —f
tf tr
<« <«~>
Note: 1. All input pulses are supplied by a generator with the following characteristics: tror tf < 1 ns, f = 1 MHz,

Z0 =50 Q, and duty cycle = 50%.
2. The product is guaranteed in test with C; = 10 pF.

3. Fail-safe: In many applications, inputs need a fail-safe function to avoid an uncertain output state when the
inputs are not connected properly. In case of an LVDS input short-circuit or floating inputs, the TTL outputs

remain in stable logic-high state.
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Wave form and test circuit

Figure 7. Enable and disable time test circuit and timing diagram

C

| \/cl
I

—_

‘ () N+ 400 ohm
Vem=(Via+ViB)/2

r ViD .
B)IN- 400 ohm
10pF —— |Vo
Via ViB

/50% x 50%
5

(N

\50% iz 0%

Tezn
—>

_|
o
I
N

Vo 7150% \-50%

Tez Teiz i
I
\ i
)
Vo 50% [-50%
\ |
I
!
Note: 1. All input pulses (including G and /G) are supplied by a generator with the following characteristics: tr or tf < 1

ns, frequency on G or /G = 500 kHz, and pulse width on G or /G = 500 ns.
2. The product is guaranteed in test with C; = 10 pF.
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7 Application

71 Cold spare

In order to support the cold spare functionality, all I/Os are fail safe according to JEP174 definition. There are no
diodes between I/Os and the power supply in order to support cold spare functionality.

. The ESD protections have to be Snapback protection or IEC protection (JEP174)

. RC timed ESD protections are not allowed due to their side effect on signal dynamics
. All pull-ups have to be disconnected when the device is not supplied
. The outputs have to be connected through a diode, NMOS or a bulk control has to be implemented on the

PMOS to prevent current flowing from the output to VCC when the device is not supplied

7.2 Fail-safe functionality of LVDS input
In many applications, inputs need a fail-safe function to avoid the propagation of an uncertain output state when
the inputs are not connected properly. Thanks to its fail-safe function, the RHFLVDS42 forces the outputs (1Y, 2Y,
3Y, 4Y) into a stable and known logic-high state when its LVDS inputs (nA, nB) are floating (opened) or shorted.
See Table 1 and Figure 8.

Figure 8. Fail-safe condition

Floating input with

100-ohm termination Shorted input

Floating input

nA nA nA
nY nY nY

nB high nB high nB high
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8 Input output equivalent circuit diagram

Figure 9. 1/0s schematic

o™ VCC vee
(coldspare)
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9 Package information

To meet environmental requirements, ST offers these devices in different grades of ECOPACK packages,
depending on their level of environmental compliance. ECOPACK specifications, grade definitions, and product
status are available at: www.st.com. ECOPACK is an ST trademark.
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Package information

9.1 Flat-16 package information
The upper metallic lid is electrically connected to AGND and DGND.

Figure 10. Flat-16 package information outline

ﬁee f > Ol

E3
16 9

S Q

Table 8. Flat-16 package mechanical data

n““““
A

2.31 2.72 0.091 0.107
0.38 0.48 0.015 0.019
c 0.10 0.18 0.004 0.007
D 9.75 10.13 0.384 0.399
E 6.75 7.06 0.266 0.278
E2 4.32 0.170
E3 0.76 0.030
e 1.27 0.050
L 6.35 7.36 0.250 0.290
Q 0.66 1.14 0.026 0.045
S1 0.13 0.005
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10 Ordering information

Table 9. Order codes

RH-LVDS42K1 Engineering Model | Flat-16 with grounded-lid Gold RH-LVDS42K1 C°”d‘:)°;2’|f Strip

Note: Contact your ST sales office for information about the specific conditions for products in die form.
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Revision history

Table 10. Document revision history

T T

10-Feb-2026 1 Initial release.
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IMPORTANT NOTICE — READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice.

In the event of any conflict between the provisions of this document and the provisions of any contractual arrangement in force between the purchasers and
ST, the provisions of such contractual arrangement shall prevail.

The purchasers should obtain the latest relevant information on ST products before placing orders. ST products are sold pursuant to ST’s terms and
conditions of sale in place at the time of order acknowledgment.

The purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
the purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.
Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

If the purchasers identify an ST product that meets their functional and performance requirements but that is not designated for the purchasers' market
segment, the purchasers shall contact ST for more information.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2026 STMicroelectronics — All rights reserved
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