fwm wm Em W R REptrTRnIVAl WpEhiliv UItsSLYiL 1 vl Ivivuauice”

: P 025-
PRELIMINARY - S I}latlbase type A

Insulated type

Notice: This is not a final specification. Some parametric limits are subject to change,

l

~—

Pre. | S. Hatae B]F. Tametani, K.H. Hussein -
Rev.

Apr. | G. Majumdar ‘96-5-10 G. Majumdar ‘97-6-06

Applications : . -
Acoustic noise-less 2.2kW/AC200V class, 3 phase inverter, and 0.75kW AC-Servo controller applications.

Integrated Functions and Features :
—3-phase IGBT inverter bridge configured by the latest 3rd. generation IGBT and diode technology.
—Inverter output current capability Io (Note 1) : 100% load : 11.0A (rms)
150% over load : 16.5A (rms), 1 min.
(Note 1) : The inverter output current is assumed to be sinusoidal and the peak current value of each of the above
loading cases is defined as: lop=Io X .3
Integrated Drive. Protection and System Control Functions :

P-Side IGBTs (upper-arm) : Drive circuit, high voltage isolated high-speed level shifting (opto-less interface), bootstrap
circuit supply scheme and drive-supply under-voltage protection (UVpg).
N-Side IGBTs (lower-arm) : Drive circuit, short circuit protection with soft current shut-down control (SC), drive-supply
under-voltage protection (UVp), and system over-temperature protection (OT).
Common warning and fault signaling :

CL : Warning signal output for inverter current overload condition.
FO : Fault signal output for the following conditions : short circuit current (N-side IGBTs),
i control supply under-voltage abnormality (N-side), and system over-temperature.

System feedback control : Analogue signal feedback reproducing actual inverter output phase currents.
Minimized IGBT gate bias requirement : Minimized to one 15V drive-supply referenced to the negative link of the DC
) power bus (by using the bootstrap circuit supply scheme).

Fig. 1 Paékage Outlines :
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Flat base type
Insulated type

Fig. 2 Internal Functions Block Diagram :
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Maximum Ratings (Tj=25%C)
Inverter Part : ;
. Item Symbol Condition Ratings Unit
| .Supply voltage Vce Applied between P-N 450 \YJ
Supply voltage (surge) VCC (surge) Applied between P-N, Surge-value 500 Vv
~ | Each output IGBT collector-emitter Vr or VN Applied between P-U(V,W),or U(V,W)-N 600 v
_static_voltage
Each output IGBT collector-emitter Vees) or Vnis)| Applied between P-U(V,W),or U(V,W)-N 600 \%
switching surge voltage
Each output IGBT collector current  {*+Ic (%Icp) Te= 25"C Notel:"( )" means Ic peak value | 30 (F60) A
Control Part :
Itemn Symbol Condition Ratings Urs
Supply voltage Vp Applied between Vb-GND 20
Supply voltage \) Applied between Csu+~Cau-,CBV+CBv-,CBW—CBW- 20 \%
Input signal voltage Vi Applied between Up-Vr-Wr-UN-VN- WN-GND |-0.5 ~ 5+05] V
Fault output supply voltage VFo Applied between FO - GND 05 ~ 7 \
Fault output current Iro Sink current of FO 15 mA
Current-limit wamning (CL) output voltage | VcL Applied between CL - GND 0.5 ~ 7 v
CL output current IcL Sink current of CL 15 mA
Analogue current signal output current Ico Sink current of CU-CV-CW +1 mA
Total System :
Item Symbol Condition Ratings Unit
Junction temperature Tj Note2)| -20 ~ +{25 C
Storage temperature Tstg - 40 ~ +125 T
Module case operating temperature | Tc 20 ~+100 C
Isolation voitage Viso Sinusoidal AC (60Hz) 1 minute, applied betw- 2500 Vrms
een the connection terminals and the base plate
Mounting torque - Mounting screw : M 5.0 1.47~1.96 N-m

Note2) The item defines the maximum junction temperatu
ever, these power elements can endure junction tem
allowance, a detailed study of the exact application
vided before use.

Thermal Resistance :

re for the power elements (IGBT/Diode) of the ASIPM to ensure safe operation. How-
perature as high as 150°C instantaneously . To make use of this additional temperature
conditions is required and, accordingly, necessary information is requested to be pro-

Item Symbol Condition Min. | Typ. | Max. | U.._,
Junction to case thermal Rug<Q | Inverter IGBT (per 1/6 module) - - 1.5
resistance Ruof [ Inverter FWDi (per 1/6 module) - - 3.0 [Crw
Contact thermal resistance Ruhfe- Case to fin, thermal grease applied (per 1 module) - - 0.05
APMH—450—B (2/4)
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.Electrical Characteristics ( T;=25°C, Vb=15V, Voe=I5V unless otherwise noted )

ltem |  Svmbol Condition Min. | Typ. | Max. | Unit
Collector-emitter saturation voltage | VCEgsan Tj=25C, 1c=30A, Vp=VDB=15V - - 2.9 Vv
FWDi forward voltage VEC Ti= 257C, -Ic = 30A, Inpur=OFF - - 2.9 Vv
| top 172 Bridge inductive load, Input=ON 04 0.8 1.7
Switching times Teom Vee=300V, Ic = 30A, Tj=125°C - 04 1.2
tosg VD=VDa=15V - 1.8 2.6 us
tetoff Note: to,t include delay time of - 0.6 1.5
FWD reverse recovery time to the internal control circuit - 0.12 -
Short circurt endurance Vcc =400V, Input=ON (one-shot) *No destruction
(output, arm, and load short . Ti=125°C (start) *FO output by protection
circuit modes) 13.5VEVp=Vpe=<16.5 operation
Vee=400V, TIZ125C, TcZ100°C *No destruction
Switching SOA Ic<loi(CL) operation level, Inpu=ON _ |-No protecting operation
13.5V=Vp=VDs<16.5V " |*No FO output
Circuit current Ip VD=15V, Vemn=5V - - 150 | mA
Input ON threshold voltage VCmoN) 0.8 1.4 2.0 v
Input OFF threshold voltage V CIN(OFF) 2.2 3.0 4.0 1%
PWM input frequency fewM TcS100C, Ti=<125C 2 - 20 | kHz
Allowable input ON-pulse width tex Vo=15V £ 0.1V 1 - 500 us
Tc=-20C~+100°C : Note3)
Allowable input signal dead time tdead Relates to corresponding input 2.0 - - us
for blocking arm shoot-through Tc=-20~+100°C
Analogue signal linearity| Vco Ic=0A Vo=15V 240 | 250 | 2.60 \
] = with output current V C+200%) Ic=Iop(z00%) 130 | 140 | 150 | V
s e Vepory | le=-loraos)| Te=-20~+100C _ Fig 3 [ 3.50 | 3.60 | 3.70 | V
_'g S 3 Analogue signal output | Vc+ Ic>fopoow), Vo=15V - - 0.7 A%
S 2= | voltage limit Ve. Ic<lop(200%). Vp=15V Fig 3 5.0 - - v
T EE Offset change area vs |[] AVco]| | Vo=VDpe=15V - 15 - mV
28 o | temperature Tc=-20~+100°C
Ee Analogue signal over alll AVcwoow | [Veo - Vex(oom) - 1.1 - \Y
;_E_Z' linear variation
&cs= Analogue signal data TCH Corresponds to 500 us (max.) data hold| -5 - 5 %
5_9_08 hold accuracy period only, Ic=lopo0%) Fig 4
w @ Analogue signal reading | td(reaq) After input signal trigger point Fig 6 - 3 - us
time
Current limit wamning (CL) +JoL Vo=15V, - 35 - A
operation level , Te=-20~+100°C Noted)
Signal output current value IcLmy Open collector output _ - 1 - mA
corresponding to CL operation Icuw) - - 1 uA
Short circuit current trip level Isc Tj=25C Note5) 60 - A
Over temperature protection oT Vo= 15V Trip level 100 110 120 C
OTr Reset level - 90 - C
UVbs Trip level 100 | 11.0 | 12.0
UVbsr Te=-20~+100°C Reset level 105 { 11.5 | 125 \Y
Supply under-voltage protection UVp Ti=125C Trip level 11.05 1 12.00 | 12.75
UVor Reset level 11.55 | 12.50 { 13.25
tav Filter time - 10 - us
Fault output current Irowy Open coliector output - 1 - mA
IrFoL) - - 1 uA

Note3): (a) Allowable minimum input ON-pulse width : This item applies to P-side circuit only.
(b) Allowable maximum input ON-pulse width : This item applies to both P-side and N-side circuits.
Noted) : CL output : The current limit warning circuit outputs warning signal whenever a lower-arm current exceeds the(ZXlov) level. The
circuit is reset automatically by the next input signal and thus, it operates on a pulse-by-pulse basis.

Note5) : The short circuit protection (SC) works instantaneously when a momentarily rising up high short circuit current flows through an inter-
nal IGBT. The protection function is, thus meant primarily to protect the ASIPM against short circuit destruction. Therefore, this function is
not recommended to be used for any system load current regulation or any over load control as this might cause a failure due to excessive tem-
perature rise. Instead, the analogue current output feature or the over load warmning feature (CL) should be appropriately used for such current
regulation or over load control operation. In other words, the PWM signals to the ASIPM should be shut down, in principle, and not to be re-

started before the junction temperature would recover to normal, as soon as a fault is fed back from the ASIPM FO pin indicating a short cir-
cuit situation,

Recommended Conditions :

Item Symbol Condition Recommended Value Unit
Supply voltage Vee Applied between : P-N 0 ~ 400 \%
Supply voltage Vo Applied between : Vbo-GND 150 £ 1.5 \
Supply voltage ripple AVp, /1Vbs * 1 (max.) Vips
Input on voltage VCIN(on) 0.8 (max.) \
Input off voltage V CiN(ofh) 4.0 (min.) \
AWM carrier frequency fowm Using typical application circuit. 2 ~ 20 kHz
Arm shoot-through blocking time| tdead 2.0 (min.) uS
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: Analogue output signal dota
. hold range
ok S i T : : g
400 -300 -200 -100 0 100 200 300 400 T

Real Load Current Peak Value, (%) (Ic=1o X/ 2)

Fig. 4 Output Current Analogue Signaling “Data Hold” Definition :

Ve A T N —
0 : ___ Vousesus—Vaus s
D 50ks k T Vs ue)
o :
OV VG{(S us) VG‘l(SOS us)

Note: Ringing may occur around the point where the signal output voltage changes state from “analogue™ to “‘data hold™ due to the
test circutt arrangement and instrumentational trouble. Therefore, the rate of change measurment starts ata 5 u s delayed point.

Fig. 5 Timing Chart of the Short Circuit Protection Operation :

1 ignal V f each ph:
VAT E U N N

Short circuit sensing signal Vg
Gate signal Vo of each phase
[upper arm (ASIPM internal) :I ov ' ....... L ! ...... L l—

Error output (FO)

Note : Short-circuit protection-operation : The protection (by:gate shut-down) is given only to.the IGBT that senses a short circuit overload

condition. - The SC-protection function gives an “FO” flag which.is:“Reset™on.a pulse-by-pulse basis.

Fig. 6 Inverter Output Analogue Current Sensing and Signaling Timing Chart :

N-side IGBT Current N-side FWDi Current
N-side input off.

sea Ve 071 [) [) [ O[] )]
Hold-circui

Actual output N H g i

current (N-side). : g
+cL

Analog shunt  (Vs) \

voltage.

Analog sense Ref.. _“hdd) :

output voltage. V€

> &—Delay time
= ie—td(read)

Fig. 7 Recommended I/O Interface Circuit :

5V
5.1k Q
R
~oed Up, Vp, We, Uy, Vi, Wy
CPU YN - Fo, CL
P10kQ
T — CU, CV, CW
T ;0InF 0-1nF | GND (Logic)
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