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LEGAL DISCLAIMER AND COPYRIGHT

European Space Agency, Copyright © 2021, All rights reserved.

The European Space Agency disclaims any liability or responsibility, to any person or entity, with
respect to any loss or damage caused, or alleged to be caused, directly or indirectly by the use and
application of this ESCC publication.

This publication, without the prior permission of the European Space Agency and provided that it is
not used for a commercial purpose, may be:

— copied in whole, in any medium, without alteration or modification.
— copied in part, in any medium, provided that the ESCC document identification, comprising the
ESCC symbol, document nhumber and document issue, is removed.
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GENERAL

SCOPE

This specification details the ratings, physical and electrical characteristics and test and inspection
data for the component type variants and/or the range of components specified below. It supplements
the requirements of, and shall be read in conjunction with, the ESCC Generic Specification listed
under Applicable Documents.

APPLICABLE DOCUMENTS
The following documents form part of this specification and shall be read in conjunction with it:

(@) ESCC Generic Specification No. 9000.

TERMS, DEFINITIONS, ABBREVIATIONS, SYMBOLS AND UNITS
For the purpose of this specification, the terms, definitions, abbreviations, symbols and units specified
in ESCC Basic Specification No. 21300 shall apply.

THE ESCC COMPONENT AND COMPONENT TYPE VARIANTS

The ESCC Component Number
The ESCC Component Number shall be constituted as follows:

Example: 910201401P

e Detail Specification Reference: 9102014
e Component Type Variant Number: 01
e Total Dose Radiation Level Letter: P (as required)

Component Type Variants
The component type variants applicable to this specification are as follows:

Variant Based on Type Case Lead Material | Weight Total Dose Radiation
Number and Finish max g Level Letter

01 SPPL12420RH FP-16 G14 0.7 P [30krad(Si)]

The terminal material and finish shall be in accordance with the requirements of ESCC Basic
Specification No. 23500.

The total dose radiation level letter shall be as defined in ESCC Basic Specification No 22900. If an
alternative radiation test level is specified in the Purchase Order the letter shall be changed
accordingly.


http://escies.org/escc-specs/published/9000.pdf
http://escies.org/escc-specs/published/21300.pdf
http://escies.org/escc-specs/published/23500.pdf
http://escies.org/escc-specs/published/22900.pdf
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1.5 MAXIMUM RATINGS
The maximum ratings shall not be exceeded at any time during use or storage. Functional
performance for extended periods at the maximum ratings may adversely affect device reliability.

Maximum ratings shall only be exceeded during testing to the extent specified in this specification
and when stipulated in Test Methods and Procedures of the ESCC Generic Specification.

Characteristics Symbols Maximum Ratings Units Remarks
Supply Voltage ViN -0.3to +18 Vv Note 1, 2
Switch Voltage Vsw -1toVin +0.3 Vv Notes 1, 3
Boost Voltage VBs Vsw -0.3 to Vsw +6 Vv Note 4
Input Voltage VEN -0.3to +6 Vv Note 1
(EN, SS, FB, CMP Inputs) Vss
Ves
Vemp
Operating Temperature Top -55 to +125 °C Tamb
Range
Storage Temperature Range Tstg -65 to +150 °C
Soldering Temperature Tsol +260 °C Note 5
Junction Temperature Tj +150 °C
Thermal Resistance Junction Rih(-c) 10 °C/W
to Case
NOTES:
1. All voltages are with respect to GND/AGND.
2. Device is functional when operated with a supply voltage in the range: 4.5 < Vin £ 24V,

however, device long-term reliability is not guaranteed when operated with a supply voltage
exceeding 18V.

3. Applied DC value. Vsw ringing due to inductive switching is allowed to exceed these values.
4. Voltage is with respect to SW.
5. Duration 10 seconds maximum at a distance of not less than 1.6mm from the device body and

the same terminal shall not be resoldered until 3 minutes have elapsed.

1.6 HANDLING PRECAUTIONS
These devices are susceptible to damage by electrostatic discharge. Therefore, suitable precautions
shall be employed for protection during all phases of manufacturing, testing, packaging, shipment
and any handling.

These components are categorised as Class 2 per ESCC Basic Specification No. 23800 with a
Minimum Critical Path Failure Voltage of 4000 Volts.


http://escies.org/escc-specs/published/23800.pdf
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HYSICAL DIMENSIONS AND TERMINAL IDENTIFICATION

1.7.1 Ceramic Flat Package (FP-16) - 16 lead
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NOTES:
1. All dimensions are in mm.
2. Terminal identification: The No. 1 terminal is identified by reference to the index notch on the

top side and by the plating appendix index on the bottom side.
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1.8 FUNCTIONAL DIAGRAM
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1.9 PIN ASSIGNMENT
Pin No. | Pin Name Function

1 EN Enable Input
2 SS Softstart Control 10
3 IN Power Input
4 IN Power Input
5 IN Power Input
6 BS High-Side Gate Drive Boost Input
7 SW Power Switching Output
8 SW Power Switching Output
9 SW Power Switching Output
10 SW Power Switching Output
11 GND Power Ground
12 GND Power Ground
13 GND Power Ground
14 AGND Analog Ground
15 FB Feedback Input
16 CMP Compensation 10
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1.10 PROTECTION NETWORKS
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2 REQUIREMENTS
2.1 GENERAL

The complete requirements for procurement of the components specified herein are as stated in this
specification and the ESCC Generic Specification. Permitted deviations from the Generic
Specification, applicable to this specification only, are listed below.

Permitted deviations from the Generic Specification and this Detail Specification, formally agreed
with specific Manufacturers on the basis that the alternative requirements are equivalent to the ESCC
requirement and do not affect the component’s reliability, are listed in the appendices attached to
this specification.

211 Deviations from the Generic Specification
None.
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MARKING
The marking shall be in accordance with the requirements of ESCC Basic Specification No. 21700
and as follows.

The information to be marked on the component shall be:

(@) The ESCC qualified components symbol (for ESCC qualified components only).
(b)  The ESCC Component Number (see Para. 1.4.1).
(c)  Traceability information.

ELECTRICAL MEASUREMENTS AT ROOM, HIGH AND LOW TEMPERATURES
Electrical measurements shall be performed at room, high and low temperatures.

Room Temperature Electrical Measurements
The measurements shall be performed at Tamb = +22 +£3°C.

Characteristics Symbols Test Conditions Limits Units
(Note 1) :
Min Max
Shutdown Supply Current Isb Ven = 0V 0.05 2.4 MA
Supply Current I Ven =2V, Vre = 1V 500 900 MA
Feedback Voltage Vs Note 2, Vin = 4.5V, 906 942 mV
ViNn = 24V

Feedback Over-Voltage VEBth Vs rising 1.03 1.17 \Y
Threshold
Error Amplifier Voltage Gain Aea ViN =4.5V, Vin = 24V 350 850 VIV
Error Amplifier Gea Aleve = 10pA 580 1050 MA/V
Transconductance
High-Side Switch ON Rosonyt | Note 3, Isw = 0.75A 50 220 mQ
Resistance
Low-Side Switch ON Rosonye | lsw =-0.75A 50 220 mQ
Resistance
High-Side Switch Leakage Ipsorryt | VEN = 0V, Vsw = 0V -8.7 1 VAN
Current
Low-Side Switch Leakage Ipsorr2 | Ven =0V, Vsw = 10V -1 8.7 pA
Current
Upper Switch Current Limit Ips(im)1 Note 3, Note 4 3 4.45 A
Lower Switch Current Limit Ips(im)2 0.75 1.5 A
COMP to Current Sense Ges Note 3, 2 6 AN
Transconductance Isw =-0.8A & -0.3A
Oscillation Frequency fosc Ves = 0.8V 300 430 kHz
Short-Circuit Oscillation fosc(sc) Ves = 0V 70 160 kHz
Frequency
Maximum Duty Cycle Dmax Ves = 0.8V 80 98 %



http://escies.org/escc-specs/published/21700.pdf
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Characteristics Symbols Test Conditions Limits Units
(Note 1) :
Min Max
Enable Shutdown Threshold VEN@d_thy | Ve rising 1.15 1.65 Vv
Voltage
Enable Shutdown Threshold VEN(sd_th_hyst) 130 250 mV
Voltage Hysteresis
Enable Lockout Threshold Vengo_thy | VEN rising 2.25 2.75 Vv
Voltage
Enable Lockout Threshold VEN(lo_th_hyst) 90 330 mV
Voltage Hysteresis
Input Under-Voltage Lockout Vingo_thy | VIN rising 3.65 4.35 \%
Threshold Voltage
Input Under-Voltage Lockout VIN(o_th_hyst) 115 270 mV
Threshold Voltage Hysteresis
Soft-Start Current Iss Vss = 0V 5 8 MA
Soft-Start Period tss Note 5, Css = 0.1uF 11 18 ms
NOTES:
1 Unless otherwise specified, Vin = 12V.
2 Measured with internal oscillator disabled.
3. Measured with internal oscillator disabled and high-side switch turned on.
4 Current pulses width low duty cycle to avoid self-heating.
5. Calculated parameter: tss = Css * Vs / Iss.

2.3.2 High and Low Temperatures Electrical Measurements
The measurements shall be performed at Tamb = +125 (+0 -5)°C and Tamb = -55 (+5 -0)°C. The
characteristics, test methods, conditions and limits shall be as specified in Para. 2.3.1 Room
Temperature Electrical Measurements.
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24 PARAMETER DRIFT VALUES
Unless otherwise specified, the measurements shall be performed at Tamb = +22 +3°C.

The test methods and test conditions shall be as per the corresponding test defined in Para. 2.3.1
Room Temperature Electrical Measurements.

The drift values (A) shall not be exceeded for each characteristic specified. The corresponding
absolute limit values for each characteristic shall not be exceeded.

Characteristics Symbols Limits Units
Drift Absolute
Value
A Min Max
Supply Current Iin 130 500 900 MA
Feedback Voltage Ves 4 906 942 mV
Feedback Over-Voltage Threshold Vesth 10.015 1.03 1.17 \
High-Side Switch ON Resistance Rbs(ony1 10 50 220 mQ
Low-Side Switch ON Resistance Rbs(on)2 +10 50 220 mQ
Upper Switch Current Limit IDs(iim)1 +0.15 3 4.45 A
Lower Switch Current Limit IDS(lim)2 +0.15 0.75 1.5 A
Oscillation Frequency fosc 12 300 430 kHz
Input Under-Voltage Lockout VIN(lo_th) +0.05 3.65 4.35 Vv
Threshold Voltage
Soft-Start Current Iss 0.2 5 8 MA
2.5 INTERMEDIATE AND END-POINT ELECTRICAL MEASUREMENTS

Unless otherwise specified, the measurements shall be performed at Tamb = +22 +3°C.

The characteristics, test methods, conditions and limits shall be as specified in Para. 2.3.1 Room
Temperature Electrical Measurements.
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2.6 HIGH TEMPERATURE REVERSE BIAS BURN-IN CONDITIONS
The test circuit and test conditions shall be as follows:
Characteristics Symbols Test Conditions Units
Ambient Temperature Tamb +125 (+0 -5) °C
Supply Voltage ViN 18 \%
Feedback Voltage Vrs 0 \%
Enable Voltage VEN 0 \Y
Duration t 240 Hours
HTRB BURN-IN TEST CIRCUIT
FB O
1k ~
EN O . LEN cmp | 1€
2] ss FB (12
VIN O 3N AGND |14 VOUT
l 2N GND |12 1k O
5 12 —
47u—— —100n | 100n —— —1 " GND |- ] ’
T 2 BS GND _
------ Tl sw sw 10 o
e 5 J6.8k ‘ 8.2k
100n —= 107 —— SW SW o |
100n —— >
——6.8n 2k /N
GND ¢ ° . T *
2.7 POWER BURN-IN CONDITIONS
The test circuit shall be as specified in Para. 2.6 HTRB Burn-in. The conditions shall be as follows:
Characteristics Symbols Test Conditions Units
Ambient Temperature Tamb +125 (+0 -5) °C
Supply Voltage ViN 12 \Y
Feedback Voltage (Note 1) VrB 0.6 \%
Enable Voltage VEN 3 \Y
NOTES:
1. Set for maximum duty cycle.
2.8 OPERATING LIFE CONDITIONS

The conditions and test circuit shall be as specified in Para. 2.7 Power Burn-in.
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2.9 TOTAL DOSE RADIATION TESTING
All lots shall be irradiated in accordance with ESCC Basic Specification No. 22900, low dose rate
(window 2: 36rad(Si) to 360rad(Si) per hour).
2.9.1 Bias Conditions and Total Dose Level for Total Dose Radiation Testing
The following bias conditions shall be used during irradiation testing:
e 5 samples: unbiased (all terminals connected to ground).
e 5 samples: continuous bias shall be applied as below (see Para. 2.9.1.1).
Unless otherwise specified, the total dose level applied shall be as specified in Para. 1.4.2 or in the
Purchase Order.
2.9.1.1 Continuous Bias Test Conditions
The test circuit and test conditions shall be as follows:
Characteristics Symbols Test Conditions Units
Ambient Temperature Tamb +22 +3 °C
Supply Voltage ViN 12 \%
Enable Voltage VEN 3 \%
CONTINUOUS BIAS TEST CIRCUIT
100n L 10n L 10k
V(1IN)sense EN
A A 100k ) \—
\ I EN 26.1k
5 22u [ 2] S5 '
VIN O—e oot (V7 . 2| IN AGND 14
t IN = 15u
5 12 VW
——20u 200 —— —— 100n . :3Ns Z:g m e
- L
i 7| sw sw [ 10 >
10 81 sw sw -2 -
" T a4y ——100n —‘3.2 VOUTsense
. . »

GND O
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2.9.2 Electrical Measurements for Total Dose Radiation Testing
Prior to irradiation testing the devices shall have successfully met Para. 2.3.1 Room Temperature
Electrical Measurements.

Unless otherwise specified, the measurements shall be performed at Tamb = +22 +3°C.

The test methods and test conditions shall be as per the corresponding test defined in Para. 2.3.1
Room Temperature Electrical Measurements.

The parameters to be measured during and on completion of irradiation testing are shown below.

Characteristics Symbols Limits Units
Min Max
Shutdown Supply Current Isb 0.05 2.4 MA
Feedback Voltage Ves 906 942 mV
Feedback Over-Voltage VFBth 1.03 1.17 \%
Threshold
Error Amplifier Voltage Gain Aea 350 850 VIV
Error Amplifier Gea 580 1050 NAN
Transconductance
High-Side Switch ON Rbs(ony1 50 220 mQ
Resistance
Low-Side Switch ON Rbs(ony2 50 220 mQ
Resistance
High-Side Switch Leakage IDs(OFF)1 -8.7 1 MA
Current
Low-Side Switch Leakage IDs(oFF)2 -1 8.7 MA
Current
Upper Switch Current Limit IDs(lim)1 A
For unbiased test: 3 4.8
For biased test: 3 4.45
Lower Switch Current Limit Ips(lim)2 0.75 1.5 A
COMP to Current Sense Ges 2 6 AN
Transconductance
Oscillation Frequency fosc kHz
For unbiased test: 300 470
For biased test: 300 430
Short-Circuit Oscillation fosc(sc) kHz
Frequency
For unbiased test: 70 180
For biased test: 15 160
Maximum Duty Cycle Dmax 80 98 %
Soft-Start Current Iss 5 8 MA
Soft-Start Period tss 11 18 ms
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APPENDIX A

ADDITIONAL DATA — SPACE IC GMBH (D)

Derating for Space Application

These components are susceptible to Single Event Burnout, Single Event Gate Rupture or
Single Event Snapback if operated in a space environment unless the following derating is
applied:

e LET <60MeV.cm?/mg: Vi < 13V
e LET <85MeV.cm?/mg: Vi< 11V

Note: Vin refers to the applied DC value. Vin ringing due to switching in application is
allowed to exceed these values.
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