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I 7 & 7 17 SYIM756-SXXX MIPS
YY Series
Series Device Description
v F SYIM756-SF 3@ 15A 600V, PFC 40A 600V (Up to 60 kHz)
ser.
SYIM756-SFT 3@ 15A 600V, PFC 40A 600V (Up to 60 kHz), With NTC
YY Sser. SYIM756-SS 3® 15A 600V, PFC 40A 600V (Up to 100 kHz)
(Hybird SiC) SYIM756-SST 30 15A 600V, PFC 40A 600V (Up to 100 kHz), With NTC
YY AA ser SYIM756-SAA 30 15A 600V, PFC 40A 600V (Up to 100 kHz)
(Full SiC) SYIM756-SAAT 30 15A 600V, PFC 40A 600V (Up to 100 kHz), With NTC
Yy Q SYIM756-SQ 3% 20A 600V, PFC 40A 600V (Up to 60 kHz)
ser.
SYIM756-SQT 3@ 20A 600V, PFC 40A 600V (Up to 60 kHz), With NTC
Features Description

® Fully insulated single in-line power module,
integrated with three-phase full bridge and PFC

® Using IMS insulated and heat-dissipating
substrate

® SIP (single in line) fully insulated package
structure is adopted

® Three-phase full bridge 15A&20A 600V, PFC

40A 600V

Active high, compatible with TTL / CMOS level

Integrated bootstrap functionality

S ser PFC uses SiC-SBD.""
AA ser PFC and inverter uses SiC-SBD."¢2
Independent inverter and PFC over-current

shutdown

Under-voltage lockout at all channels
Cross-conduction prevention

Fault signal output

Independent low side IGBT emitter

Built-in NTC thermistor for temperature
monitornote3

Device Features

® 30 Inverter IGBT: 600V 15A (Tc=25°C) note4
® 30 Inverter IGBT: 600V 20A (Tc=25°C) nows
® PFC IGBT: 600V 40A (Tc=25°C)

Note1:
Note2:
Note3:
Note4:

Note5: Limited to SYIM756-SQ(T) models.

YY series MIPS is a modular intelligent power
system with three-phase full bridge inverter and
PFC, optimize PCB size and system costs, simplify
PCB assembly, improve reliability of electronic
system, which reduce the comprehensive cost of
electronic system. It is suitable for electronic system
such as consumer electronics and Low power
industrial equipment with motor drive and
single-phase PFC. The package structure is good
thermal conduction and electrical isolation. The
product has over current, over temperature, under
voltage and other protection functions and good EMI
performance. Three-phase inverter adopts low
power consumption IGBT and FRD, which is
suitable for 5~20kHz carrier frequency.There are

two kinds of PFC IGBT, SYIM756-SF(T). SYIM756-SQ

(Tis suitable for switching frequency up to 60kHz,

SYIM756-SS(T), SYIM756-SAA(T) PFC adopts SiC-SBD

to improve conversion efficiency and system
reliability, and is suitable for switching frequencies
below 100kHz.

Target Applications

® |nverter
® Converter

S-Series model PFC utilizes SiC-SBD.(for SYIM756-SS(T))

AA-Series model PFC and inverter utilizes SiC-SBD.(for SYIM756-SAA(T))
The model with T integrates NTC temperature detection function internally.
Limited to SYIM756-SF(T). SYIM756-SS(T) . SYIM756-SAA(T) models.
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Product information

Model Package Marking Packing Type Quantity
64PCS/INNER BOX
YIM756-SX IP35-A YIM756-SX PCS/TUBE
S 56-5 SIP35 S 56-S 8 PCSITU 384PCS/CARTON BOX

Internal Electrical Schematic
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Figure 1 Module Circuit Diagram

Note: SYIM756-SFT. SYIM756-SST. SYIM756-SAAT. SYIM756-SQT built in NTC thermistor;
SYIM756-SF.SYIM756-SS. SYIM756-SAA. SYIM756-SQ there is no thermistor.
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Pin Assignment

SIHFS (Gas) faid
1 PFC PFC IGBT collector
2
3 / /
4 VB3 W-phase high side floating IC supply voltage
5 W,VS3 W-phase high side floating IC supply offset voltage
6
7 / /
8 VB2 V-phase high side floating IC supply voltage
9 V,VS2 V-phase high side floating IC supply offset voltage
10
T / /
12 VB1 U-phase high side floating IC supply voltage
13 uU,vs1 U-phase high side floating IC supply offset voltage
14
15 / /
16 VCCA1 PFC rectifier diode output
17 VCC2 Bus voltage input terminal
18
9 / /
20 -VCC PFC IGBT emitter
21 W- W-phase low side emitter
22 V- V-phase low side emitter
23 U- U-phase low side emitter
24 HIN1 U-phase high side gate driver input
25 HIN2 V-phase high side gate driver input
26 HIN3 W-phase high side gate driver input
27 LIN1 U-phase lower axle drive signal input
28 LIN2 V-phase lower axle drive signal input
29 LIN3 W-phase lower axle drive signal input
30 PFCIN PFC drive signal input
31 FLT/EN/VTH Fault output / Temperature monitor (IM756-SFT/SST/SAAT/SQT)
32 PFCTRIP PFC Over current shutdown input
33 ITRIP Over current shutdown input
34 VDD Low side control supply
35 VSS Low side control negative supply
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Absolute Maximum Ratings (Vpp=15V, Vge=15V, Tc=25°C if not stated otherwise)

Module Section

Symbol Parameter Condition min max Unit
_ RMS, f=60Hz,
Viso Isolation test voltage . - 2000 VRus
t=1min
TynvicneeTFrpy | Operating junction temperature range - -40 150
Tc Operating case temperature range - -40 125 °C
Tste Storage temperature range - -50 150
PFC Section
Symbol Parameter Condition min max Unit
lo_prc PFC Output current Ty<150°C - 40
I PFC Maximum peak output current Ts=150°, 80 A
PIPFC P P truse < 1Ms
SYIM756-SF(T) - 53
Power dissipation per | SYIM756-SS(T) CAro
Po_prc IGBT SYIM756-SAA(T) Tc=25°C - 45 W
SYIM756-SQ(T) - 67
Inverter Section
Symbol Parameter Condition min max Unit
Vces / VRrM Max. blocking voltage [c=250pA - 600
Vce(surge) DC link supply voltage (surge) of P-N - - 500 Vv
Vce DC link supply voltage of P-N - - 450
SYIM756-SF(T)
SYIM756-SS(T) - 15
lo Output current SYIM756-SAA(T) | T,<150°C
SYIM756-SQ(T) - 20
A
SYIM756-SF(T)
. SYIM756-SS(T) 30
o Maximum peak SYIM756-SAA(T) Ts<150°C, )
output current truse<<1mMs
SYIM756-SQ(T) 40
SYIM756-SF(T) o5 5
b Power dissipation per | SYM756-SS(T) Tem5°C ' W
b IGBT SYIM756-SAA(T) | ' ¢ i 21
SYIM756-SQ(T) 36
Control Section
Symbol Parameter Condition min max Unit
Vbb Module supply voltage - -0.3 20
High side floati
Vas igh side floating supply voltage (Vs i 1 20
vs. Vs) Vv
Vin LIN, HIN, PFCIN, FLT/EN Input voltage - -0.5 | Voo+0.5
VELTEN FLT/EN Output Voltage - -0.5 | Voo+0.5
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ViTrRIP ITRIP Input voltage - -0.5 5
VprcTRIP PFCTRIP Input voltage - -2 5

Thermal characteristics

Symbol Parameter Condition min max Unit
SYIM756-SF(T)
SYIM756-SS(T) - - 4.5

Inverter IGBT J-C

RrH-cynve ] SYIM756-SAA(T) °oC/W
thermal resistance
SYIM756-SQ(T) - - 4.1
SYIM756-SF(T)
RiH-omo Inverter FRD J-C SYIM756-SS(T) ] - 7.3 o
thermal resistance SYIM756-SQ(T)
SYIM756-SAA(T) - i 45
SYIM756-SF(T)
SYIM756-SS(T) - - 2.8
RrHu-cpree PPC IGBT S SYIM756-SAA(T) °C/W
thermal resistance
SYIM756-SQ(T) - ; 2.6
SYIM756-SF(T) - - 5.5
Rucpres | FTC FRDJ-C SYIM756-SQ(T) - A 37| oy

thermal resistance SYIM756-SS(T) - -

SYIM756-SAA(T) 2:3

Recommended Operating Condition

Input / output logic sequence diagram Figure2. The power module should work within the recommended

conditions, The listed voltages are all based on the COM terminal.

Symbol Parameter min Typ max Unit

Vce DC link supply voltage of P-N - 300 400

Ves High side floating supply voltage (Vg vs. Vs) 12.5 15 17.5 Y

Vop Low side supply voltage 13.5 15 18

VN LIN, HIN, PFCIN, ITRIP, FLT/EN input voltage 0 - 5

fe inv PWM frequency (Inverter) - - 20
SYIM756-SF(T) ) ] 60
SYIM756-SQ(T) kHz

fe Prc PWM frequency (PFC)
SYIM756-SS(T) ) ) 100
SYIM756-SAA(T)

DT Dead time 2 - -

PWinony Minimum input pulse width 0.5 - - HS

PWiN(oFF) 0.5 - -

T Torque of mounting screw (M3 Screw) 0.8 - 1.0 N-m
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FLT/EN ITRIP HIN1,2,3 | LIN1,2,3 u,v,w
1 0 1 0 VCC
1 0 0 1 0
o] \} 1 0 0 0 OFF
o . e, 1 0 1 1 OFF
N } 1 1 X X OFF
. ) ™ 0 X X X OFF
Figure 2 Input-Output logic table
!
Tc Point $
-
) _
PFCFRD PFCIGBT F
B
HHHHHUHUHUHUHHHH HU HH HU HU I
_9.98_
Figure 3 Tc measurement point
Electrical Characteristics
Static Parameters (Vpp=15V, V=15V, Tc=25°C if not stated otherwise)
PFC Section
Symbol Parameter condition min Typ max Unit
SYIM756-SF(T)
Collector-Emit | SYIM756-SS(T) - 1.7 2.05
VcE(sat) ter saturation | SYIM756-SAA(T) | Ic=40A Vv
voltage
SYIM756-SQ(T) - 2.1 2.6
| Collector-Emitter leakage Vin=0V, PFC=600V - i 0.1 A
CES current Vin=0V, PFC=600V, 10 m
T,=125°C B ] ’
SYIM756-SF(T) - 1.75 2.3
Diode forward | SYIM756-SS(T) B
VEmi voltage(D1) SYIM756-SAA(T) IF=40A - 2.3 2.7 Y
SYIM756-SQ(T) - 2.1 2.6
VEmz Diode forward voltage(D2) [F=2A - 0.8 1.1
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Inverter Section
Symbol Parameter condition min Typ max Unit
SYIM756-SF(T)
Collector-Emit | SYIM756-SS(T) | lc=15A 171 241
VcE(sat) ter saturation | SYIM756-SAA(T) R vV
voltage
SYIM756-SQ(T) | Ic=20A 1.9 2.3
| Collector-Emitter leakage Vin=0V, VCC=600V - - 0.1 mA
CES current Vin=0V, VCC=600V, . ] 10
T,=125°C
SYIM756-SF(T)
lc=15A 1.6 2.2
v Diode forward | SYIM756-8S(T) | v
M voltage SYIM756-SAA(T) 2.0 2.5
Ic=20A
SYIM756-SQ(T) 1.8 2.4
Control Section
Symbol Parameter condition min Typ max Unit
v LIN, HIN, PFCIN, FLT/EN ) 29
IN.TH+ Logic "1" input voltage : ) )
Vv LIN, HIN, PFCIN, FLT/EN i 10
IN.TH- Logic "0" input voltage ) i :
v VBS supply under voltage ) 10.2 111 12.5
BSUV+ positive going threshold
v VBS supply under voltage ) 10 10.9 12.3
BSUV- negative going threshold \Y
Vv VDD supply under voltage ) 10.2 111 12.5
DDUV+ positive going threshold
Vv VDD supply under voltage ) 10 10.9 12.3
DDUV- negative going threshold
ViTrip Itrip threshold voltage - 0.45 0.50 0.55
VpEcTRIP PFC+rip threshold voltage - -0.25 | -0.31 -0.37
lass VBS Quiescent supply current - - - 30 MA
lapp VDD Quiescent supply current - - - 10 mA
liN+ LIN, HIN, PFCIN current Vin =3.3V 700
[in- LIN, HIN, PFCIN current Vin =0V - 0 1
lITRIP+ ITRIP current Vitrip =0.45V - 2 - A
[iTRIP- ITRIP Zero voltage current Virrip =0V - 0 1 H
IPFCTRIP+ PFCTRIP current VpecTRIP =250mV - 17 -
lpFCTRIP- PFCTRIP Zero voltage current | VerctriP =0V - -13 -
Fault Low level on state
Reur resistance ) ) 50 100 Q
Bootstrap diode forward
Ve | votage I=1mA . 1 15 | v
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Dynamic Parameters (Vpp=15V, V=15V, Tc=25°C if not stated otherwise)
PFC Section
Symbol Parameter condition min Typ max Unit
SYIM756-SF(T)
Turn-on SYIM756-SS(T) - 0.36 -
ton propagation SYIM756-SAA(T
delay time [c=40A,VCC=35
SYIM756-SQ(T) | gy, - 0.30 -
H=500uH, us
SYIM756-SF(T) | v,\=0V or
Turn-off SYIM756-SS(T) | Vin=5.0V - 0.49 -
torr propagation |SYIM756-SAA(T)
delay time
SYIM756-SQ(T) - 0.41 -
Inverter Section
Symbol Parameter condition min Typ max Unit
SYIM756-SF(T)
Turn-on SYIM756-SS(T) - 0.84 -
ton propagation | SYIM756-SAA(T
delay time -
Y SYIM756-SQ(T)| lc=15A, - 0.71 -
Vce=350V, us
SYIM756-SF(T) | H=5mH, Vin=0V
Turn-off sYIM756-sS(T) | © %Y ; 142 | -
torF propagation |SYIM756-SAA(T
delay time
SYIM756-SQ(T) - 1.27 -
Control Section
Symbol Parameter condition min Typ max Unit
ety FLT trigger delay time (Figure i i 07 i us
13)
trr LR FL.T clearance delay time i 11 17 25 ms
(Figure 13)
¢ ITRIP to shutdown propagation i i 12 i S
ITRIP delay (Figure 13) ' H
PFCTRIP to shutdown
tercTrIP . - - 1.1 - [V
propagation delay
NTC characteristic (SYIM756-SFT SYIM756-SST SYIM756-SAAT SYIM756-SQT)
Symbol Parameter condition min Typ max Unit
R2s 25°C resistance Tc=25°C 99 100 101 KO
R1o0 100°C resistance Tc=100°C 5.18 5.38 5.60
B B constant (25°C~50°C) Ro=R1elB(1/T2-1/T1) 4208 | 4250 | 4293 K
TEMP temperature range - -40 - 125 °C
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NCP15WF104F03RC NCP15WF104F03RC
R25 100 kohm+/- 1 ] — RS 100 kohm+/- 1 % -
B(25/50) 4250 K+/- 1 % B(25/50) 4250 K+/- 1 %
|_TEMP. R-low R-cantar R-high | TEMP. | R-low | R-center| R-high TEMP. | R-low | R-center] R-high| TEMP. | R-low | R-center] R-high|
1 (deg.C) | (kohm) (k ohm) (kohm) | (deg.C) | (kohm) | (kohm)| (kohm (deg.C) | (kohm)| (kohm)| (k ohmi (dei.C) (kohm) | (kohm)| (kohm)
-40 | 41015201 | 4307.1193 | 4612.3389 2 313.2543 | 320.1216 | 327.1067 44 | 418006 | 42.6745 | 434609 | 86 8.2806 | 85722 | 88733
-39 | 3904.3007 | 4092.8737 | 4200.1256 3 |206.9408 | 303.2866 | 309.737 45 | 40.1341 | 40.0035 | 416835 | 87 7.0088 | 8.2834 | 85772
-38 | 3638.6865 | 3811.717 | 3002.5763 4 |2015705 | 287.4335 | 203.3802 46 | 384503 | 30.2132 | 300778 | 88 7.7279 | 8.0055 | 8.2024
-37 | 3302.915 | 3551.7485 | 3717.6457 5 267.0836 | 272,495 | 277.9974 47 | 368626 | 37.601 | 38.3503 | 89 74673 | 7.7383 | 80182 |
-36 | 31653767 | 33112358 | 34634606 6 2524246 | 258.4264 | 263.5006 48 35.34 | 36.0620 | 26.797 90 7.2167 | 74811 | 7.7543
-35 | 2954.8027 | 3089.5080 | 3228.3492 7 240.5415 | 245.1508 | 240.8418 49 |33.8878 | 245053 | 353142 | 01 6.9764 | 7.2344 | 75012
-34 | 2750.2514 | 2882.3958 | 3010.735 8 228386 | 2326491 | 236.068 S0 [ 325022 | 331946 | 339083 [ 92 6.7453 | 68071 | 72578
-33 | 2578.0068 | 2601.3096 | 2800.213 9 2169132 | 220.8471 | 224.8200 51 |311818|31.8501)325470 | 93 6.5228 | 6.7685 | 7.0228
-32 | 24100177 | 2514137 | 26224921 10 |206.0809 | 209.709¢ | 213.3813 52 | 209215 | 30.5839 | 31.2579 | 04 6.3086 | 6.5404 | 6.7067 | _
-31 | 22539885 | 2349.7776 | 2449.3026 [ 11 195.85 |109.1062 | 202.5704 53 |287183 | 20.366 | 30.0253 | 95 6.1024 | 6.3365 | 6.5789
-30 2109.07 | 2107.225 | 22888350 | 12 |186.1838)180.2681)102.3843 S4 | 275604 | 28.2026 | 288474 | 06 5.0031 | 61316 | 6.3682 |_
-20 | 1074402 | 2055.5577 | 2130.8353 [ 13 | 177.0481170.8806 | 182.7585 55 26472 | 27.0009 | 277215 | 97 57112 | 50341 | 6.1652 |_
-28 | 1949.1959 | 1023.9316 | 20014876 14 | 168.411 | 1710275 |173.6673 56 | 254236 | 26.0284 | 26.6449 | 09 5.5263 | 57430 | 59605 |
-27 | 1732.7288 | 18015732 | 1872.9656 [ 15 | 160.2427 | 162.6506 | 165.0781 57 |244218 | 250127 | 256154 | 09 5.3482 | 55606 | 5.7808
-26 | 1624.337 | 1687.7731 | 17535114 | 16 152,512 | 154.7264 | 156.9573 58 | 234643 | 24.0416 | 246306 [ 100 | 5.1766 | 53830 | 55080 |
-25 | 15234112 | 1581.8805 | 16424207 [ 17 145.197 | 147.2321 | 140.2807 50 |225480 | 231120 | 236084 | 101 | 50110 | 52143 | 54243
-24 | 1420.2026 | 1483.0995 | 1538.8751 | 18 |138.2731| 140.142 |142.0210 60 | 216737 | 22.2243 | 227867 | 102 | 4.8531 | 5.0507 | 5.2658
-23 | 12414177 | 13011132 | 14425055 [ 10 |1317174]133.4322]135.1557 61 208385213743 /210237 | 103 | 47001 | 4903 | 50934
-22 | 1250.5795 | 13054128 | 13527786 [ 20 |125.5083)127.0802| 128.659 62 | 200357 | 20.5607 | 21.0874 [ 104 | 4.5526 | 47400 | 4.9366
-21 | 13183.249 | 12255307 | 12601063 [ 21 ]110.6263| 1210658 | 122.5104 63 |102604 | 10782 | 203062 | 105 | 44103 | 45042 | 47853 |
-20 | 1112.0223 | 11510367 | 11013008 [ 22 | 1140515 1153684 | 116.6887 64 18536 [100364 | 19.5484 | 106 | 42731 | 44527 | 46393 |
-10 10455274 | 10815351 | 1118671 23 11087664 109.0605 | 111.1748 85 17.934 103225 | 180224 | 107 | 41407 | 43161 | 44094 |
-18 | 0834216 | 1016.6613 | 10509184 | 24 ]103.7544|104.8521|105.9508 66 | 171633 | 17.6401 | 18.1283 | 108 4013 | 41843 | 43624
-17 | 9253889 | 056.0796 | 087.6893 25 89 100 101 67 16.521 | 16.9864 | 174631 | 109 | 3.8888 | 4057 | 4231
-16 | 8711382 | 899.4808 | 928.6522 26 | 94.3006 | 95.3081 | 06.3075 68 | 150058 | 1636 | 160254 | 110 | 3.7708 | 39342 | 4.1042
=15 | 8204005 | 846.5788 | 873.5051 27 | 80.0373 | 91.0322 | 92.029 69 | 153164 | 15.7596 | 16.2141 | 111 | 3.6561 | 3.8156 | 3.9817
-14 | 7729276 | 797.111 | 821.0688 28 |85.8003 | 85.880 | 87.8813 70 | 147516 | 151841156278 | 112 | 3.5452 | 37011 | 3.8634 |
-13 | 7284803 | 750.8341 | 773.7850 20 | 810732 | 82.9561 | 830424 71 14209 | 14631 | 150841 | 113 | 3.4383 | 35805 | 3740
-12 | 606.8767 | 707.5237 | 7207104 0 78247 | 79.2216 | 80.2004 72 | 126808 | 143006 | 145234 | 114 | 3.3240 | 24026 | 3.6386 |
-11 | 647.8000 | 666.0723 | 6B6.5460 31 | 747009 | 75.6752 | 76.6453 73 1310 |135018 | 140045 | 116 | 32351 | 3.3804 | 35318 |
-10 | 6113510 | 628.0882 | 647.0685 32 ] 713511 | 72.306 | 73,2662 74 | 127137 | 333037 | 13.5085 [ 116 | 3.303 | 32812 | 34202 |
-9 577.0418 | 593.3421 | 610.0418 33 | 68.1608 | 60.1042 | 70.0537 75 | 122529 |12.6354 | 130285 [ 117 | 3.0466 | 31853 | 333 |
-8 544.8642 | 550.9309 | 575.3567 34 | 651296 | 66.0608 | 66.9986 76 | 118139 | 121871 ) 12,5708 | 118 | 2.9571 | 3.0826 | 3.2341
-7 514.6742 | 528.6016 | 542.8516 35 | 62.2488 | 63.1671 | 64.0026 77 | 113026 | 117567 | 121312 | 119 | 2.8706 | 3.0031 | 3.1413
-6 4863375 | 489.2124 | 512.377 36 59.5102 | 60415 | 61.3275 78 | 10883 | 11.3436 | 11,7083 | 120 2787 | 29164 | 30516
-5 4507206 | 471.6321 | 4837943 37 | 56.0061 | 57.7960 | 58.6058 70 | 106002 | 100468 | 11.3036 | 121 | 2.7057 | 2.8322 | 2.9643
-4 4347660 | 4457716 | 457.0092 8 544202 | 55.3056 | 56.1805 80 | 10.2276 | 10.5657 | 109139 | 122 | 26271 | 2.7508 | 2.8799
-3 411305 | 4214706 | 4318627 30 | 52.0726 | 52.0243 | 53.8048 81 0.8607 | 101096 | 20.5305 | 123 | 2.5511 | 2672 | 27082
-2 380.2453 | 308.6521 | 408.2455 40 49.83 | 50.6766 | 51.5325 82 0.526 | 9.8479 | 101796 | 124 | 24777 | 2.5958 | 27192 |
-1 360406 | 2377.1027 | 386.056 41 | 47.6080 | 48.5203 | 40.3603 83 01058 | 05008 | 09338 | 125 | 24086 | 2522 | 26427
0 248.6722 | 357.0117 | 365.1090 2 45666 | 46.482 | 47.3079 84 2.8785 | 9.1849 | 9.5000
1 330.5751 | 338.0058 | 345.569 43 | 437310 | 44.5325 | 45.3431 85 85736 | 88726 | 9.181

NTC Temperature characteristic

1200
50~125°C Resistance curve
1000 40
c 30
C 800 %
< S 20
[} (o]
= 7
S 600 2 10
v (7
.g q
< 400 50 60 70 80 90 100 110 120
Temperature/°C
200
O D

-20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120

Temperature/°C

Figure 4 NTC Temperature - Resistance
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Temperature-output voltage

Vout /V

25 6.8‘(0% FLT/

2

5V
I
Volu
15
L
1

L
¥VSS|

5 " min=—=typ max

-20 -10 0 10 20 30 40 50 60 70 80 9 100 110 120

Temperature / °C

Figure 5 NTC Temperature - Voltage

Mechanical Characteristics and Ratings

Symbol Parameter condition min | Typ [ max | Unit
T Mounting torque M3 screw 15 - - Ne+m
CTI Comparative Tracking Index - 600 - - \%
BKCurve Curvature of module backside Only convex faces are allowed 0 - 100 um

+

e

WWWWDHDHDUHH lw Du w lw i

Figure 6 Backside curvature measurement position
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= Z
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a. Turn-on b. Turn-off c. FRD Reverse Recovery Time

Figure 7 Switching times definition

fr=10kHz, RMS output current for inverter:
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Figure 8 Maximum operating current SOA (Inverter Section)

11/17



I N AV 4

I 7 & 7 SYIM756-SXXX MIPS

fr_Prc=40kHz, lo pFc vs. Tc for PFC-IGBT:

65
60
55
50
45
40
35
30
25
20
15
10

5

0
0 20 40 60 80 100 120 140 160

Tc(°C)

prc(A)

|
o

Figure 9 Maximum operating current SOA (PFC Section)

fr_PFc=60kHz, lo pFcvs. Tc for PFC-IGBT:

55
50
45
40

w
(Oa]

N
Ul

lo_prc(A)
w
o

0 20 40 60 80 100 120 140 160
Tc(°C)

Figure 10 Maximum operating current SOA (PFC Section)
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fr_PFc=80kHz, lo pFcvs. Tc for PFC-IGBT:
45

40

0 20 40 60 80 100 120 140 160
Tc(°C)

Figure 11 Maximum operating current SOA (PFC Section)

HIN1,2,3

LIN1,2,3
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Figure 12 ITRIP timing chart
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HIN1,2,3 / \
LIN1,2,3 \ /

ITIRP
|
_ |
FLT '
[}
[}
[}
[}
UV,W : N
] ]
<
| TITRP ! TFLT-CLR ’:
)
Figure 13 ITRIP. FLT time waveform
EN
UV.W 7

50%

Figure 14 EN time waveform

Note: The shaded area indicates that both the upper and lower bridges are off, At this time, the output

voltage of half bridge is determined by the direction of load current.
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Circuit of a Typical Application
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Figure 15 Application circuit

1. Input circuit

N

o «»

Input signal is active-HIGH type. There is a 4.7kQ resistor inside the HVIC to pull down each input
signal line to GND.

RC coupling circuits is recommanded for the prevention of input signal oscillation. Rs-Cps time
constant should be selected in the range 50~150ns ( recommended Rs=100Q, Cps=1nF).

The capacitors should be located close to MIPS terminals (to COM terminal especially).

. ITRIP circuit

R4, C4 of RC filter for preventing protection circuit malfunction is recommended to select tight
tolerance, temp-compensated type.

The capacitor must be located close to ITRIP and COM terminals.

The time constant R1-C4 should be set so that SC current is shut down within 2us (1.5us~2us is
general value). SC interrupting time might vary with the wiring pattern, so the enough evaluation on
the real system is necessary.

To prevent malfunction, the wiring of A, B, C should be as short as possible.

The point D at which the wiring to ITRIP filter is divided should be near the terminal of shunt resistor.
NU, NV, NW terminals should be connected at near NU, NV, NW terminals.

PFCTRIP circuit

R2, Cs of RC filter for preventing protection circuit malfunction is recommended to select tight
tolerance, temp-compensated type.
The capacitor must be located close to PFCTRIP and COM terminals.
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® The time constant R2-Cs should be set so that SC current is shut down within 2us (1.5us~3us is
general value). SC interrupting time might vary with the wiring pattern, so the enough evaluation on
the real system is necessary.

® In order to avoid malfunction, PFCTRIP can even be pulled up to MCU power supply from 3.3V to
5V by a 10K w resistor, or grounded by a 0 w resistor.

»>

FAULT circuit
FLT/EN output is open-drain type. This signal line should be pulled up to the positive side of the
MCU or control power supply with a resistor that makes Iro below 2 mA.

FLT/EN/VTH circuit (SYIM756-SFT SYIM756-SST SYIM756-SAAT SYIM756-SQT)
FLT/EN output is open-drain type. This signal line should be pulled up to the positive side of the
MCU or control power supply with a resistor that makes Iro below 2 mA.
® This terminal should be pulled up to the bias voltage of 5V/3.3V through a proper resistor to define
suitable voltage for temperature monitoring.
® Itis recommended that RC filter is placed close to the controller.

e O

6. VB-VS circuit

® Capacitors for high side floating supply voltage should be placed close to VB and VS terminals.

® Additional high frequency capacitors, typically 0.1uF, are strongly recommended.

® The zener diode or transient voltage suppressor should be adopted for the protection of HVIC from
the surge destruction between each pair of control supply terminals (recommended zener diode is
20V/M1W, which has the lower zener impedance characteristic than about 15Q).

7. Snubber capacitor

To prevent surge destruction, the wiring between the smoothing capacitor and the P&GND pins
should be as short as possible. The use of a high-frequency non-inductive capacitor of around
0.1~1uF between the P and GND pins is recommended.

8. Shunt resistor

® SMD type shunt resistors are strongly recommended to minimize its internal stray inductance.

The point D at which the wiring to ITRIP filter is divided should be near the terminal of shunt resistor.
NU, NV, NW terminals should be connected at near NU, NV, NW terminals.

9. Ground pattern
If control GND is connected with power GND by common broad pattern, it may cause malfunction
by power GND fluctuation.

® [tis recommended to connect control GND and power GND at only a point N1 (near the terminal of
shunt resistor).

10. Noise

® If high frequency noise superimposed to the control supply line, HVIC malfunction might happen
and cause MIPS erroneous operation.
To avoid such problem, line ripple voltage should meet dV/dt <+/-1V/us, Viipple<2Vp-p.
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Package Outline
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Figure 17 Package Outline
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