SrACEZYIC

SPVC1010RH

10 A, 40 V ADJUSTABLE VOLTAGE CLAMP

DESCRIPTION

FEATURES

B Up to 10 A shunt regulator automatically activated
B > 18 W power dissipation capability (10 ms)

B VCC operating voltage: 3V ... 40V

B Adjustable clamp voltage:

+ 3V..40V:VCC connected to protected voltage
+ 0.8V..40V:VCCseparately supplied

Internal 0.8 V (1.5 %) reference

Active shunt flag inverted output (ACT*)
Over-current, over-temperature and over-voltage
detection

Standby current < 200 pA

LDR TID > 100 krad (Si)

SEE tolerant LET < 60 MeV-cm?/mg

Latch-up immune (fully isolated SOI technology)
Hermetic dual in-line 10-lead flatpack package
Screened according to ESCC

Extended temperature range: -55 °C to +125 °C

APPLICATIONS

B Power conversion and distribution systems
B Satellite systems and launch vehicles

The SPVC1010RH is a radiation hardened adjustable
voltage clamp designed to protect a power supply load
in the event of an overvoltage. The SPVC1010RH con-
tains a shunt regulator which, under an overvoltage
condition, regulates the output voltage to the adjusted
maximum value.

The SPVC1010RH compares a divided down portion of
the power supply output to an internal reference. If the
divided output voltage is below the internal reference
the SPVC1010RH remains in standby mode. If it is above
the SPVC1010RH shunts up to 10 A to keep the voltage
within the adjusted limit and activates the ACT* signal.

If the shunted current exceeds the overcurrent
threshold or the chip junction temperature exceeds
165 °C or VADJ exceeds the overvoltage threshold, the
ALERT output becomes activated which can be used in
flag-mode or latch-mode as flag signal or to switch an
external power transistor.

The device is packaged in a hermetically sealed 10-pin
flatpack with straight leads.
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SPVC1010RH 10 A, 40 V Adjustable Voltage Clamp

FUNCTIONAL BLOCK DIAGRAM
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ALERT LOGIC TABLE

DETECTION | MODE ALERT over-current OR over-temperature OR over-voltage

LATCHED
\Y[e]p]= INPUT | OUTPUT L H
latch-mode H push-pull ov VCC yes
flag-mode L open-drain high-zZ ov no

PIN DESCRIPTIONS

PIN NAME PIN NUMBER PIN DESCRIPTION

Alert output pin: The ALERT pin is a switchable push-pull driver / open-drain output pin

configured by the MODE input.

In latch-mode it assigns high (VCC voltage) in case of latched over-current, over-tempe-

ALERT 1 rature or over-voltage condition. It can be used as a flag and to drive an external power
switch transistor for immediate shutdown. The latched ALERT condition becomes relea-

sed by power-on reset or by the MODE input.

In flag-mode ALERT operates as open-drain output and assigns low in case of (unlatched)

over-current, over-temperature or over-voltage condition.

GND 2-3 Ground pin. The package lid is connected to GND.

ACT* 4 Active shunt flag pin: Open-drain output which asserts low if the ADJ voltage exceeds the
threshold of 0.8 V and the shunt regulator draws current at the VCL pins.

AGND 5 Analog ground pin. To be used according to typical application circuit only.

Clamp voltage adjustment input pin: The ADJ pin senses the divided output voltage to
ADJ 6 regulate and clamp that voltage. Drive the ADJ pin with a resistive voltage divider from the
output voltage. The adjustment threshold is 0.8 V.

Detection mode input pin with internal pull-down: When MODE is high the over-current,
over-temperature and over-voltage detection operates in latch-mode and the ALERT
MODE 7 output is configured as push-pull driver. When MODE is low the latched over-current /
over-temperature / over-voltage alert becomes released respectively the detection ope-
rates in flag-mode and the ALERT output is configured as open-drain driver.

Power input pin: The VCL pin is the power input of the SPYC1010RH. It can be operated
VCL 8-9 up to 40 V and draws up to 10 A when the shunt regulator is active. The instantaneous
current is a function of the control loop sensing the changes at AD).

Supply pin: The VCC pin supplies the input voltage to the internal reference, regulator and
VCC 10 protection circuits. The voltage clamping works properly if the VCC pin voltage is in the
range from 3 V to 40 V. Below 3V the chip is in standby.
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SPVC1010RH

ABSOLUTE MAXIMUM RATINGS (voTE1)

SPACE®IC

10 A, 40 V Adjustable Voltage Clamp

Recommended Operating Conditions

Input voltage range (all pins) .............. -0.3Vto+40V
Lead temperature (soldering, 10S) ............... +300 °C
Storage temperature range ............ -65°Cto +150 °C
ESD Rating (HBM) ...cviiiiiiiiiiiiieieeeeeens 4 kv

NOTET1 Stresses beyond those listed under “Absolute Maximum Ra-
tings” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any
other conditions beyond those indicated in the operational sections
of the specifications is not implied. Exposure to absolute maximum
rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

Vi - Supply voltage ..., +3Vto+40V
V. - Clampvoltage ....................... +0.8Vto+40V
T, - Operating ambient temperature

FANEE et -55°Cto +125°C
T, - Operating junction temperature............ <+150 °C

RADIATION HARDNESS

LDRTID tiiiiiiiiiiiieie e 100 krad (Si)
Free from SET and destructive SEE .... 60 MeV-cm?/mg
SEL, SEFI and SEU immune

Typical values at T, = 25 °C. All voltages with respect to GND / AGND.

SYMBOL ‘ PARAMETER ‘CONDITIONS ‘ MIN ‘ TYP ‘ MAX ‘ UNIT
Vi Clamp voltage 0.8 40 \
Viee Supply voltage 3 40 Vv
ez Supply current, standby Viee =10V, ACT* =H 140 160 200 HA
vee Supply current, active Viee =10V, ACT* =L 500 700 800 pA
Ve Reference voltage lye =20 MA 0.789 0.8 0.811 %
dV o Load regulation 3\'/(;2}3?/'"@ <104 -0.1 0.1 %/A
adV e Line regulation ?VI:;/(\SCE:Achf 10V, -0.05 0.05 %/V
Laoy ADJ input leakage -1 1 HA
g ACT*, ALERT sink current 6 8 12 mA
lsource ALERT source current -16 -10 -5 mA
RucLon VCL R o resistance Vioy ™ Ve b = TA 100 mQ
lveLocen VCL over-current threshold 10 A
Tiw Over-temperature threshold 165 °C
Viorovn Over-voltage threshold Vo > Veer 0.870 | 0.895 | 0.920 \Y
Ve oo Xglctial;r;der-voltage threshold v, falling 27 v
oy | Antervoage threshol v
Viobe MODE theshold V,i0oe FiSiNg 0.9 1.0 1.1 \
Viobe.h MODE theshold hysteresis 100 mV
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SPVC1010RH 10 A, 40 V Adjustable Voltage Clamp

PACKAGE DIMENSION (10-LEAD FLATPACK)

27.43
R0.30 (0.13) R0.20
TZxIN. 1~ [4X1
NO. 1 NO.10
I = 3 a9
_ ] ) R
= _ & b =] =
=~ 0 o
— — =
NO.5 NO.6 s
TS
10.13)
0.18MIN
6.48+0.13 o 0
o
4.83:0.13 Z s
£0.13 v @
3.81 @ 3
o BRAZE . o 9 e
by o
it +
H 77 =
s Z® o
4.4540.13 = s
+0.13 © -
5.26-0.30 s

P [ /
= S L
@ o| =

. 2 PR

S < — |y

O_ "r;ﬂ-

2

-

« |

= <
®0.51 ?'

NO.1 INDEX (1,401 ~

IMPORTANT NOTICE

The information contained in this document is believed to be accurate at the time of printing. SPACE IC reserves
the right to make changes to its products or specifications without notice, however, and assumes no responsibility
or liability for the use of its products; nor does the purchase, lease, or use of a product or service from SPACE IC
convey a license under any patent rights, copyrights, trademark rights, or any other of the intellectual rights of
SPACE IC or of third parties. Please visit our website for the most recent revision of this datasheet or contact info@
space-ic.com. Customers are responsible for their products and applications using SPACE IC products.

Resale of SPACE IC products or services with statements different from or beyond the parameters stated by SPACE
IC for that product or service voids all express and any implied warranties for the associated SPACE IC product or
service. SPACE IC is not responsible or liable for any such statements.

© 2020 SPACE IC GmbH. All rights reserved. Information and data in this document are owned by SPACE IC and
may not be edited, reproduced or redistributed in any way without written consent from SPACE IC.
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