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STGAP1S

gapDRIVE™: galvanically isolated single gate driver

Features

May 2015

Qualified for automotive applications according
to AEC-Q100

High voltage rail up to 1500 V

Driver current capability: 5 A sink/source
current at 25 °C

dV/dt transient immunity £ 50 V/ns in full
temperature range

Overall input/output propagation delay: 100 ns

Separate sink and source for easy gate driving
configuration

Negative gate drive ability

Active Miller clamp

Desaturation detection

SENSE input

Vg active clamping

Output 2-level turn-off

Diagnostic status output

UVLO and OVLO functions

Programmable input deglitch filter
Asynchronous stop command

Programmable deadtime, with violation error
SPI interface for parameters programming
Temperature warning and shutdown protection
Self-diagnostic routines for protection features
Full effective fault protection
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Datasheet - production data

Applications

e 600/1200 V inverters
¢ Inverters for EV\HEV
e EV charging stations
e Industrial drives

e UPS equipment

e DC/DC converters

e Solarinverters

Description

The STGAP1S gapDRIVE™ is a galvanically
isolated single gate driver for N-channel
MOSFETs and IGBTs with advanced protection,
configuration and diagnostic features. The
architecture of the STGAP1S isolates the channel
from the control and the low voltage interface
circuitry through true galvanic isolation.

The gate driver is characterized by 5 A capability,
making the device also suitable for high power
inverter applications such as motor drivers in
hybrid and electric vehicles and in industrial
drives. The output driver section provides a rail-
to-rail output with the possibility to use a negative
gate driver supply.

The input to output propagation delay results
contained within 100 ns, providing high PWM
control accuracy.

Protection functions such as the Miller clamp,
desaturation detection, dedicated sense pin for
overcurrent detection, output 2-level turn-off, VCE
overvoltage protection, UVLO and OVLO are
included to easily design high reliability systems.
Open drain diagnostic outputs are present and
detailed device conditions can be monitored
through the SPI. Each function's parameter can
be programmed via the SPI, making the device
very flexible and allowing it to fit in a wide range of
applications. Separate sink and source outputs
provide high flexibility and bill of material
reduction for external components.
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Block diagram STGAP1S

1 Block diagram

Figure 1. Block diagram
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STGAP1S

Pin connection

2

)

Pin connection

Figure 2. Pin connection (top view)
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Table 1. Pin description

Pin no. | Pin name Type Function
7 VDD Power supply Internal 3.3 V regulator input supply pin
6 VREG Power supply Internal 3.3 V regulator output and supply pin
11 SD Logic input Shutdown input (active low)
9 IN+ Logic input Gate command input
8 IN-/DIAG2 | Logic input/open drain output S;fufommand input /open drain diagnostic
10 DIAG1 Open drain output Open drain diagnostic output

1,12 GND Ground Low voltage section ground

4 cs Logic input SPI chip select (active low)
5 CK Logic input SPI clock
3 SDI Logic input SPI serial data input
2 SDO Logic output SPI serial data output
19 | VCECLAMP Analog input Vg active clamping protection
18 DESAT Analog input Desaturation protection
15 VREGISO Power supply Internal regulator output pin for decoupling
17 VH Power supply Positive voltage supply
20 GON Analog output Gate source output
21 GOFF Analog output Gate sink output
22 CLAMP Analog output Miller clamp

DoclD027190 Rev 3
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Pin connection

STGAP1S
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Table 1. Pin description (continued)

Pin no.| Pin name Type Function

14, 23 VL Power supply Negative supply voltage or ground
13 GNDISO Ground High voltage section (isolated) ground
16 SENSE Analog input Sense input for overcurrent protection
24 ASC Analog input Asynchronous stop command

DoclD027190 Rev 3
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STGAP1S

Electrical data

3 Electrical data
3.1 Absolute maximum ratings
Table 2. Absolute maximum ratings
Symbol Parameter Test condition Min. Max. Unit
dV|gp/dt | Common mode transient immunity Vem = 1500 V 50 V/ins
VDD !ntegrated 3.3 V voltage regulator -0.30 6.50 Vv
input voltage vs. GND
Integrated 3.3 V voltage regulator
VREG output voltage vs. GND -0.30 3.60 v
Isolated logic supply voltage vs. )
VREG_ISO GNDISO 0.30 3.60 \Y,
Viogic |Logic pins voltage vs. GND -0.30 VDD + 0.30 \%
Differential supply voltage )
VHL (VH vs. VL) 0.30 40 V
Positive supply voltage )
VH | (VH vs. GNDISO) 0.30 40 v
Negative supply voltage )
VL | (VL vs. GNDISO) 15 0.30 v
Voltage on gate driver outputs )

VouT | (GON, GOFF, CLAMP vs. VL) VL-0.30 VH +0.30 v
Vpesar | Voltage on DESAT pin vs. GNDISO -0.30 VH +0.30 \
Vsense | Voltage on SENSE pin vs. GNDISO -2 (VH + 0.30, 20)min \

Veeciame | Voltage on VCECLAMP pin vs. VL VL - 0.30 VH + 0.30 \Y,

Vasc Voltage on ASC pin vs. GNDISO -0.30 VH + 0.30 V

IpIAGx Open drain DC output current Vpjacx < 0.8V 20 mA
Vpiacx | Open drain output voltage -0.30 6.50 \Y

T, Junction temperature -40 150 °C
Ts Storage temperature -50 150 °C
Ta Ambient temperature -40 125 °C
Ppin Power dissipation input chip fsw = 1 MHz 65 mW

Ppout Power dissipation output chip (Ty,max = TAYRitha) - Ppin W

dH/dt Magnetic field immunity 100 Al/(m-s)

ESD Human body model 2 kV

Kys DoclD027190 Rev 3 11/67




Electrical data

STGAP1S

3.2 Thermal data
Table 3. Thermal data
Symbol Parameter Value Unit
Rinwa) | Thermal resistance junction to ambient(") 65 °C/wW
1. The STGAP1S mounted on the EVALSTGAP1S rev 2.0 board (two-layer FR4 PCB).
3.3 Recommended operating conditions
Table 4. Recommended operating conditions
Symbol Pin Parameter Te_st_ Min. Max. Unit
condition
VH 17 Positive supply voltage 4500 36 Vv
(VH vs. GNDISO) ’
Negative supply voltage ) @)
VL 14, 23 (VL vs. GNDISO) GNDISO - 10 | GNDISO \Y
Differential supply voltage
VHL (VH vs. VL) 36 v
VDD 7 !ntegrated 3.3 V voltage regulator 450 550 Vv
input voltage vs. GND
VREG 6 Internal logic supply voltage vs. GND @) 3 3.60 v
2,3,4,5, _—
Vioaic 8 9. 11 Logic pins voltage vs. GND (VDD, 5)min \
ASC 24 ASC pin voltage GNDISO (VH, 15)min \Y
. . DESAT
VDESATth 18 Desaturation protection threshold enabled VH -1.50 \Y
fsw Maximum switching frequency(4) 1 MHz
1. When UVLO is enabled this value is VHup max-
2. When UVLO is enabled this value is VLyp min-
3. When VDD is connected to the VREG pin (refer to Section 6 on page 22).
4. Actual limit depends on power dissipation constraints.

12/67
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STGAP1S

Electrical characteristics

4 Electrical characteristics
4.1 AC operation
Table 5. AC operation electrical characteristics
(Tj=-40 to 125 °C, VDD =5 V; VH =15V, VL = GNDISO)
Symbol Pin Parameter Test condition Min. | Typ. | Max. | Unit
INfilter = '11' 50 | 70 90 | ns
tyeglitch Input deglitch time INfilter = '01' 140 | 210 | 280 | ns
8,9, 11 INfilter = '10' 490 | 560 | 630 | ns
- . INfilter ='00" and (2LTO_EN ='0'
tiNmin Minimum propagated input pulse or 2LTOtime = 0x0) 20 | ns
toon |8, 9, 11, 20| MPUt to output propagation Deglitch filter and 2LTO disabled | 90 | 100 | 130 | ns
delay ON
Input to output propagation . ) .
toof 8,9, 11,21 delay OFF Deglitch filter and 2LTO disabled | 90 | 100 | 130 | ns
VL=0V;
t 20 GON rise ti 25
r rise time CL = 2 nF, 10% + 90% ns
L VL =0V
te 21 GOFF rise time C, = 2 nF, 90% + 10% 25 | ns
8,9, 11 o tyy > 100 ns
PWD Lo | Pul dth distort tpon - t 4 1
20,21 | Pulse width distortion [tpon ~toofl | o itehy fitter and 2LTO disabled 0| ns
DTset ='01' 205 | 250 | 295
DT 8, 2’120‘ Deadtime DTset ='10' 650 | 800 | 945 | ns
DTset ="11' 985 | 1200 | 1415
trelease 1 Minimum flag release time SD='0", SD_FLAG ="1' 105 | ps
Kys DoclD027190 Rev 3 13/67




Electrical characteristics STGAP1S
4.2 DC operation
Table 6. DC operation electrical characteristics
(Tj =-40to 125 °C, VDD =5V; VH =15V, VL = GNDISO)
Symbol Pin Parameter Test condition Min. Typ. Max. Unit
Logic inputs/output
Vy SDO logic “0” output =4 mA 015 Vv
) voltage
Ver SDO logic “1” output =4 mA 4.85 Vv
voltage
INx logic “1” input bias
linn currengt P VIN=5V pingusedasiN)| OO 85 145 HA
8,9
INXx logic “0” input bias
I curreng: P ViN = 0 V(pin 8 used as IN-) 0.10 HA
SD logic “1” input bias _
ISDh y current VSD =5V 55 85 145 UA
SD logic “0” input bias _
ISD| current VSD =0V 0.10 HA
Input pull-down
Rinps |89 11|70 P0 ViIN=5V pinsusedasing| 35 60 85 kQ
Rin_pu 4 |CSinputpull-up CS = GND 35 55 80 kQ
= resistor
Vi 3, 4, 5, |Low logic level voltage 0.29-VvDD|0.33-VDD |0.37 -VDD| V
Vih 8,91 High logic level voltage 0.62-VDD | 0.66 - VDD |0.79-VDD| V
Driver buffer section
V|N < Vih’ Tpulse <5 us,
| 20 Source short-circuit DC=1% A
GON current T,=25°C 5
T;j=-40++125°C 2.50 7
V|N < Vin, Tpulse <5 s,
| ¢ |Sink short-circuit DC=1% A
GOFF current Tj=25°C 5
j=-40++125°C 2,50 6
GOFF output low level |lgorr=0.1 A VL+0.03 | VL+0.09 | VL+0.15
VGoFFL 21 _ v
voltage lcorr=1A VL +0.50 VL +1 VL +1.80
Vv 20 GON output high level |lgon=0.1 A VH-0.18 | VH-0.10 | VH-0.05 Y
GONH voltage lcon = 1A VH-2.10 | VH-1.30 | VH-0.50
20. 21 IGOFF =0.2 A;
SafeClp éz " |GOFF active clamp VH floating; 3 \Y,
GON = GOFF = CLAMP
14/67 DoclD027190 Rev 3 Kys
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Electrical characteristics

Table 6. DC operation electrical characteristics
(T; = -40 to 125 °C, VDD = 5 V; VH = 15V, VL = GNDISO) (continued)

Symbol Pin Parameter Test condition Min. Typ. Max. Unit
Supply voltage
VREG short-circuit 0.1 V<VREG<3.0V 60 120
| 6 current (see mA
REG Section 7.3 on page  |VREG < 0.1V 15 35
29)
VDD UVLO turn-on
VDD, threshold 3.95 4.10 4.30 \%
VDD UVLO turn-off
VDD threshold 3.65 3.80 4 \%
VDDpys VDD UVLO hysteresis 0.15 \Y
7
VDD OVLO turn-on
OVVDD,, threshold 5.30 5.50 5.90 \%
VDD OVLO turn-off
OVVDD g threshold 5.40 5.70 6.10 \%
OVyDDhys VDD OVLO hysteresis 100 200 300 mV
VDD =5V;
SD =5V, INx = GND; 5.20 6.50 7.50 mA
VDD quiescent supply |f=0Hz
lapp 7 lcurrent
VDD =5V,
SD=5YV, 7.50 8.50 9.50 mA
fsw = fsw,max
VHONTth ="'01" 9.40 10 10.50
VH UVLO turn-on P
VH,,, threshold VHONth ='10 11.30 12 12.60 \%
VHONth ="'11' 13.15 14 14.70
17 VHONth ="'01' 8.50 9 9.45
VH UVLO turn-off P
VHs threshold VHONth ='10 10.35 11 11.55 \%
VHONth ="11" 12.25 13 13.65
VHpyst VH UVLO hysteresis 0.70 1 1.30 Vv
VLONth ='01" -3.15 -3 -2.80
VL UVLO turn-on Y
VLign threshold VLONth ='10 -5.25 -5 -4.70 \%
VLONth ="11" -7.35 -7 -6.55
14, 23 VLONth ="'01" -2.15 -2 -1.90
VL UVLO turn-off Y
VLt threshold VLONth ='10 -4.25 -4 -3.80 Vv
VLONth ="11' -6.35 -6 -5.70
Vlhys VL UVLO hysteresis 0.70 1 1.20 \Y
‘Yl DoclD027190 Rev 3 15/67




Electrical characteristics STGAP1S

Table 6. DC operation electrical characteristics
(T; = -40 to 125 °C, VDD = 5 V; VH = 15V, VL = GNDISO) (continued)

Symbol Pin Parameter Test condition Min. Typ. Max. Unit
VH OVLO turn-off —
OVyhoft M OVLO_EN ="1 17.80 19 20 v
17  |VH OVLO turn-on e
OVyHon threshold OVLO_EN =" 16.90 18 18.90 \%
OVHys VH OVLO hysteresis |OVLO_EN ='1' 0.60 1 130 | v
VL OVLO turn-off o
OVy/Loff oG OVLO_EN =1 -10.50 -10 940 | V
14, 23 |VL OVLO turn-on o
OVyLon et OVLO_EN =1 -9.45 9 855 | Vv
OVyLnyst VL OVLO hysteresis |OVLO_EN ='1' 0.70 1 130 | v
SD=5YV,
N+ = 5V: IN- = GND 5 6.70 750 | mA
| 17 VH quiescent supply
QH current SD=5V;
fSW = fSW,max; 10 14 19 mA
No load
VL quiescent suppl VL=-5V,
laL 14,23 | -4 PPY  lsD=5V; 300 420 550 | pA
IN+ = IN- = GND
Desaturation protection
DESATth ='000"; 2.60 3 3.10
DESATth ='001' 3.60 4 4.20
DESATth ='010' 4.60 5 5.30
v b hreshold DESATth ='011" 5.50 6 6.30 v
esaturation threshol
PESATN DESATth = 100" 6.50 7 7.40
DESATth ='101' 7.40 8 8.40
DESATth ='110' 8.30 9 9.40
DESATth ="111' 9.30 10 10.50
toesfiter | 18 %E;AT pin deglitth | hESATHH = 110011 10 20 30 ns
DESATcur ='00";
’ 220 250 265
Vbesar =0V
DESATeur = 1 440 500 525
DESAT blanking DESAT ~
Ipesar charge current DESATcur = 10" HA
~ ’ 660 750 800
Vbesar =0V
DESATcur = "11"
’ 885 1000 1050
Vbesar =0V
DESAT blanking _
IDEsof discharge current Voesar =8 V 50 70 %0 mA
16/67 DoclD027190 Rev 3 Kys




STGAP1S Electrical characteristics

Table 6. DC operation electrical characteristics
(T; = -40 t0 125 °C, VDD = 5 V; VH = 15V, VL = GNDISO) (continued)

Symbol Pin Parameter Test condition Min. Typ. Max. Unit
oLk Elgflﬁ:gptri‘:;e:“m fixed 160 250 340 | ns
18 oe . \éI:C))EFSéTQEOYDESAth to
toEsAT inteSr\'/A(;rnEZ)c:Ticr:Tt::n CLoap = 18 nF 80 150 220 ns
2LTO disabled
SENSE overcurrent function
SENSEth ='000' 88 100 112
SENSEth ='001" 110 125 140
SENSEth ='010' 135 150 165
Vegnser ;E;iglgmtec“on SENSEth i :011" 158 175 192 v
SENSEth ='100 185 200 215
16 SENSEth ='101"' 235 250 268
SENSEth ='110' 285 300 315
SENSEth ="111" 380 400 420
SENSEth ="111"
tSENSE altze'\:vseit?or(r)\tzﬁ::n 30210\;:?5"/:,);“ Voense 95 120 ns
CLoap=10nF
2LTO disabled
2-level turn-off function
2LTOth ='0000' 6.65 7.00 7.35
2LTOth ='0001"' 7.12 7.50 7.88
2LTOth ='0010' 7.60 8.00 8.40
2LTOth ='0011' 8.07 8.50 8.93
2LTOth ='0100' 8.55 9.00 9.45
2LTOth ='0101"' 9.02 9.50 9.98
2LTOth ='0110' 9.50 10.00 10.50
Vatron 01 |2T0 threshold 2LTOth ='0111" 9.97 10.50 11.03 v
2LTOth ='1000' 10.45 11.00 11.55
2LTOth ='1001' 10.92 11.50 12.08
2LTOth ='1010' 11.40 12.00 12.60
2LTOth ="'1011" 11.87 12.50 13.13
2LTOth ='1100' 12.35 13.00 13.65
2LTOth ="1101" 12.82 13.50 14.18
2LTOth ="1110' 13.30 14.00 14.70
2LTOth ="1111' 13.77 14.50 15.23
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Electrical characteristics STGAP1S
Table 6. DC operation electrical characteristics
(T;j=-40t0 125 °C, VDD =5 V; VH =15 V, VL = GNDISO) (continued)
Symbol Pin Parameter Test condition Min. Typ. Max. Unit
2LTOtime = '0001' 0.64 0.75 0.89
2LTOtime = '0010' 0.89 1.00 1.15
2LTOtime ='0011" 1.36 1.50 1.65
2LTOtime ='0100' 1.83 2.00 218
2LTOtime ='0101' 2.30 2.50 2.70
2LTOtime ='0110" 2.77 3.00 3.23
2LTOtime ='0111" 3.25 3.50 3.75
tatotme | 21 |2LTO time 2LTOtime = '1000' 3.47 3.75 4.03 us
2LTOtime ='1001" 3.71 4.00 4.29
2LTOtime ='1010' 3.94 4.25 4.56
2LTOtime ="1011" 4.18 4.50 4.82
2LTOtime = "1100' 442 4.75 5.08
2LTOtime ="1101' 4.66 5.00 5.34
2LTOtime ="1110' 4.90 5.25 5.63
2LTOtime = "1111' 5.12 5.50 5.95
Diagnostic outputs
toiAGT 2 Fault event to DIAGx Fatjlt event to DIAGx 5 us
’ Low delay 90%
IpiAG1 D'AGQE‘;‘;;;"*' SNk Vit = 0.4 V 10 18 30 | mA
8,10 -
IpiaGz D'Angz‘r";;;’e' SNk Va2 = 04V 10 18 30 | mA
Rpiac1 2 D'Acizs'[i";t'(')'fow” 300 550 800 kQ
Clamp Miller function
VoL AMPth %:Sl\gz(\j/oltage CLAMP vs. GNDISO 1.70 2 2.30 Y
VN < Vijh, Tpulse <5 ps,
LA op | Clamp short-circuit DC = 1i/o A
current Tj =25°C 5
TJ- =-40++125°C 2.50 6
VGLAMP L Clamp low level output |, ' 4 A VL+050 | VL+1 |VL+180]| V
— voltage
Ve active clamping protection
VvCECLth Ve clamping threshold VL+1.20 | VL+1.60 VL +2 V
VvCECLhyst *® ;/Ssizlrzrsr:glng threshold 0.30 0.50 0.60 Vv
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STGAP1S

Electrical characteristics

Table 6. DC operation electrical characteristics
(T; = -40 to 125 °C, VDD = 5V; VH = 15V, VL = GNDISO) (continued)

Symbol Pin Parameter Test condition Min. Typ. Max. Unit
tvCECLoff Vg clamping time-out 2 2.30 2.60 us
19 |y | i
cE Clamping
tveect intervention time(") 20 ns
ASC function
Vascl Low logic level voltage 0.80 1.10 1.40 \Y
Vasch High logic level voltage 1.80 2.20 2.40 \Y
ASC logic “1” input bias
IASCh CUrrentg P VASC =5V 55 100 145 IJA
24 | ASC logic “0” input bias
Iasc Currentg P Vasc =0V 010 | pA
ASC pull-down
Rasc resistgrs Vasc =5V 35 50 70 kQ
tasc ASC intervention time |Vpagc =5V 100 250 ns
Functionality checks
Gate path check time
foonk | 20,21 (GONF/)GOFF)(z) 30 bs
Gate path check
Vaohk 20 voltage (GON) 0.7xVH | 0.76 xVH | 0.84xVH | V
SENSE resistor check
tRChk 16 time 15 us
GOFF path check
lcorFenk | 21 Current" -420 -350 280 | pA
SENSE resistor check
ISENSERchk current Vsense <1V 8 10 12 HA
16
SENSE comparator
tSENSEchk check time 15 s
DESAT comparator
tEsatenk | 18 | hock time 15 Hs
Overtemperature protection
TwN Warning temperature(!) 125 °C
Shutdown o
Tsp temperature(!) 155 C
Temperature o
Thys hysteresis(") 20 ©
Standby
IsTRY VDD 7 VDD standby current |VDD =5V 0.40 0.80 1 mA
. SD =0,
tsieep Standby time measured from CS rise 500 700 900 ns
tawake Logic wake-up time(") |SD="1" 5 ps
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Electrical characteristics STGAP1S

Table 6. DC operation electrical characteristics
(T; = -40 t0 125 °C, VDD = 5V; VH = 15V, VL = GNDISO) (continued)

Symbol Pin Parameter Test condition Min. Typ. Max. Unit
spI(")
feKman ;\:I::Lrgﬁg SPI clock 5 MHz

:;z:: 5 tSirl;’:aclock rise and fall CL = 30 pF 25 ns
ttTgKK tSirI;:aclock high and low 75 ns
tsetcs CS setup time 350 ns
tholcs CS hold time 10 ns
Local register read 800 ns

Remote register read 30

4 Start configuration 22
tdescs CS deselect time®) Stop configuration 5 bs

Reset status register 50

Reset remote register 25
Any other command 700 ns
tsetsDI SDI setup time 25 ns
tholsDI ° SDI hold time 20 ns
tensDO SDO enable time 38 ns
tdisspo SDO disable time 47 ns
tyspo 2 SDO valid time 57 ns
tholsDO SDO hold time 37 ns
tspLcsL 4,11 |SD falling to CS falling 350 ns
tcsHsDH 4,11 |CSrising to SD rising 350 ns

1. Characterization data, not tested in production.
2. The actual waiting time depends on the gate charge size.

3. See Table 22 on page 50 and Section 9.1.3 on page 48.

)
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STGAP1S Isolation
5 Isolation
Table 7. Isolation and safety-related specifications
Parameter Symbol | Value | Unit Conditions

Clearance Measured from input terminals to output terminals, shortest
- . CLR 8 mm | . .

(minimum external air gap) distance through air

Creepage Measured from input terminals to output terminals, shortest
o . CPG 8 mm | .

(minimum external tracking) distance path along body

Comparative tracking index | oy |5 409 DIN IEC 112/VDE 0303 Part 1

(tracking resistance)

Isolation group I Material group (DIN VDE 0110, 1/89, Table 1)

Table 8. IEC 60747-5-2 isolation characteristics

Parameter Symbol Test conditions Characteristic | Unit
Installation classification (EN 60664-1,
Table 1 - see.(”) Y
For rated ma!ns voltage <150 V (¢ o
For rated ma!ns voltage <300 V s -
For rated mains voltage <600 V g
Pollution degree (EN 60664-1) 2
Maximum working isolation voltage V\oRrM 1500 VpEaAK
Method a, type test
Vpr =Viorm X 1.6, t,=10s 2400 VpEAK
Input to output test voltage as vV Partial discharge < 5 pC
per IEC 60747-5-2 PR Method b, 100 % production test
Vpr =Viorm X 1.875,t,=1s 2815 VpEAK
Partial discharge <5 pC
Maximum surge isolation voltage Viosm | Type test 4000 VpEaK
Isolation resistance Rio [Vio=500VatTg >10° Q
1. For three-phase systems the values in the table refer to the line-to-neutral voltage.
Table 9. Isolation voltage as per UL 1577
Description Symbol Characteristic Unit
Isolation withstand voltage, 1 min. (type test) Viso 2500\3536 Vims\VpEAK
Isolation withstand test, 1 sec. (100% production) V|sotest 300014245 Vims\VpPEAK
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Logic supply management STGAP1S

6

6.1

22/67

Logic supply management

Low voltage section voltage regulator

The device integrates in the low voltage section a linear voltage regulator that can be used
to obtain the 3.3 V logic core supply voltage from an external 5 V supply voltage. If an
external 3.3 V supply voltage is available the VDD and VREG have to be shorted as shown
in Figure 3. The logic 10s are referred to the VDD voltage (see Table 6 on page 14 for
details).

Figure 3. Low voltage section 3.3 V voltage regulator

VDD from +5 V power supply VDD from +3.3 V power supply
+5V +3.3V
(o)
T VDD .J-. | vbD
A L 100 nF
LDO
= s o
VREG VREG
L. i
4.7 uF 100 nF 4.7 uF ——100nF
T TLI
v

Undervoltage protection is available on the VDD supply pin (disabled by default).

When the VDD voltage goes below the VDD threshold the device and its outputs goes in
“safe state” (see Section 6.3) and the UVLOD status flag is forced low. Once the protection
is triggered, the UVLOD flag is latched and the device remains in “safe state” until the
UVLOD flag is not released. See Section 7.11 on page 35 for indication on how the failure
flags can be released.

This protection can be enabled writing the UVLOD_EN bit of the CFG1 register (disabled by
default).

Overvoltage protection is available on the VDD supply pin.

When the VDD voltage goes over the OV\,ppqs threshold the device and its outputs goes in
“safe state” and the OVLOD status flag is forced low. The device remains in “safe state” and
the OVLOD flag is latched, see Section 7.11 for indication on how the failure flags can be
released.

)
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STGAP1S Logic supply management

6.2 High voltage section voltage regulator

The device integrates in the high voltage section a linear voltage regulator that generates
the 3.3 V logic core supply voltage from an external supply voltage connected to the VH pin.

Figure 4. High voltage section 3.3 V voltage regulator

VH

| M-

100 nF

LDO
Reg

L=

VREGISO
L Lo

47 uF 100 nF

| -

If the voltage at the VREGISO pin goes below the minimum operating threshold which
causes the logic reset, the REG_ERR bit in the STATUS1 register is set high.

6.3 Power-up, power-down and “safe state”

The following conditions define the device's “safe state”

e GOFF = ON state

e  GON = high impedance

e  CLAMP = ON state (if CLAMP <'GNDISO + V¢ amptn')

o DESAT = GNDISO (internal switch on and current generator off)

Such conditions are guaranteed at power-up of the isolated side (also for VH < VH,
and VL > VL) and during the whole device power-down phase (also for VH < VH
and VL > VL), whatever the value of the input pins.

The device integrates a structure which clamps the driver output to a voltage smaller than
SafeClp when the VH voltage is not high enough to actively turn the Goff N-channel
MOSFET on.

If the VH positive supply pin is floating the GOFF pin is clamped to a voltage smaller than
SafeClp.

After power-up of the isolated side the REGERRR status flag is latched and the device is
forced in “safe state”. See Section 7.11 on page 35 for indication on how the failure flags
can be released.

After power-up of the low voltage side the REGERRL and UVLOD status flags are latched
and the device is forced in “safe state”. See Section 7.11 for indication on how the failure
flags can be released.

The UVLOH flag is also forced high at the power-up of the low voltage side, but its value is
set to zero as soon as the isolated side power-up is completed.

)
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Logic supply management STGAP1S

6.4 Standby function

The device can be put in standby mode to reduce the power consumption on VDD via the
SPI command “Sleep” (refer to Section 9.1.5 on page 49).

The proper sequence is:

1. Pull-down the SD pin: the driver section will be put in “safe state”

2. Send a Sleep command

3. After a tgeqp time the device can be considered actually in the sleep mode.

To exit from the sleep mode it is necessary to set SD high for at least t,,5xe While keeping
IN+ low.

After a t,,yake time the device can accept new commands and the REGERRR bit is set to
indicate that the device needs to be reprogrammed.

If the SD pin is raised while tg)eq,, is still not expired, the device returns to the operation
mode within a t,,,ake time.

)
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STGAP1S Functional description
7 Functional description
71 Inputs and outputs

)

The device is controlled through following logic inputs:
e  SD: active low shutdown input

e [N+: driver input

e CS: active low chip select (SPI)

e  SDI: serial data input (SPI)

e CK: serial clock (SPI)

And following logic outputs:
e  SDO: serial logic output (SPI)
o DIAGH1: diagnostic signal (open drain)

And following IO pin:
e IN-/DIAG2: driver input or diagnostic open drain output.

Logic input thresholds and output ranges vary according to VDD voltage. In particular, the
device is designed to work with VDD supply voltages of 5V or 3.3 V.

The operation of the driver I0Os can be programmed through DIAG_EN bits as described in
Table 10.

Table 10. Inputs true table (device NOT in “safe state”)

Bit in CFG1 register Input pins Output pins

DIAG_EN SD IN+ IN- GON GOFF
X 0 X X OFF ON
0 1 0 0 OFF ON
0 1 0 1 OFF ON
0 1 1 0 ON OFF
0 1 1 1 OFF ON
1 1 0 xM OFF ON
1 1 1 xM ON OFF

1. The IN-/DIAG2 pin is used as the open drain output for diagnostic signaling (refer to Section 7.11 on page
35).

A deglitch filter is applied to device inputs (SD, IN+, IN-). Each input pulse, positive and
negative, shorter than the programmed tyegiitch Value is neglected by internal logic.

Deglitch time can be programmed as listed in Table 29 on page 52.

When the deglitch filter is disabled (INfilter = '00') and the 2-level turn-off function is disabled
(2LTOtime = 0x0) or enabled only after a fault event (2LTO_EN ='0"), a minimum input pulse
tinmin IS required to change the device output status. The minimum input pulse timing filters
out both positive and negative pulses at IN+, IN- and SD pins.

DoclD027190 Rev 3 25/67




	Contact us
	1 Block diagram
	Figure 1. Block diagram

	2 Pin connection
	Figure 2. Pin connection (top view)
	Table 1. Pin description

	3 Electrical data
	3.1 Absolute maximum ratings
	Table 2. Absolute maximum ratings

	3.2 Thermal data
	Table 3. Thermal data

	3.3 Recommended operating conditions
	Table 4. Recommended operating conditions


	4 Electrical characteristics
	4.1 AC operation
	Table 5. AC operation electrical characteristics (Tj = -40 to 125 °C, VDD = 5 V; VH = 15 V, VL = GNDISO)

	4.2 DC operation
	Table 6. DC operation electrical characteristics (Tj = -40 to 125 °C, VDD = 5 V; VH = 15 V, VL = GNDISO)


	5 Isolation
	Table 7. Isolation and safety-related specifications
	Table 8. IEC 60747-5-2 isolation characteristics
	Table 9. Isolation voltage as per UL 1577

	6 Logic supply management
	6.1 Low voltage section voltage regulator
	Figure 3. Low voltage section 3.3 V voltage regulator

	6.2 High voltage section voltage regulator
	Figure 4. High voltage section 3.3 V voltage regulator

	6.3 Power-up, power-down and “safe state”
	6.4 Standby function


