= CoolSemi CISO6S60L2A1/CISO6S60L2A1S

IRt Sl 600V, 6A, Nano series IPM

Datasheet - production data

1. Descriptions

CIS06S60L2A1 is a DIP type, CISO6S60L2ALS is a SOP type three- phase Intelligent Power
Modules (IPM), highly integrated in a compact package. With the embedded HVIC as the most
compatible driver and protector for IGBTS, this Nano series IPM offers an efficient power
inverter solution with outstanding performance for PMSM motors such as low power fan or
pump for home appliances and industrial instruments.

Features

* 600V/6A three-phase DC/AC IGBT inverter.

» HVIC for gate driving, Under-Voltage Protection.

 Separate Open—Emitter Pins from Low-Side IGBTs
for Three—-Phase Current Sensing.

* Appropriate for 3.3v/5v logic high-active interface.

* Bootstrap diode integrated.

« Humidity sensitivity level 3(for SOP type). Nano-DIP 3D Package Drawing

* Isolation 1500V ms/min.

Applications

* low power motors for home appliances and industrial
instruments.

* low power fan.

* low power pump.

Nano-SOP 3D Package Drawing

Type/Ordering Code | Package Marking Related Links

CIS06S60L2A1 Nano-DIP CISO6S60L2AT  XXXXXXX*
CIS06S60L2A1S Nano-SOP | CISO6S60L2A1S XXXXXXX*

see Appendix A

* MFG information
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600V, 6A, Nano series IPM

CIS06S60L2A1/ CISO6S60L2A1S

2. Maximum ratings
at Tj= 25°C, unless otherwise specified

Table 1. Inverter part
Symbol Parameter Ratings Unit Test Condition
Ven Supply Voltage 450 V  |Applied between Pin -NU,NV,NW
Vensurge) | SUpply Voltage (Surge) 500 Applied between Pin -NU,NV,NW
VcEs Collector-Emitter Voltage 600 V-
Ic 25 Each IGBT collector current 6 A |TC=25°C, TJ=150°C
TC=25°C, TJ<150°C, under 1ms
Icp Each IGBT collector current (peak) 12 A .
pause width

Pc Collector dissipation 16 W |Tc=25C
Table 2. Control part
Symbol Parameter Ratings Unit Test Condition
Vce Control supply voltage 20 V | Applied between Vcc and COM
Ves High side control bias voltage 20 V  |Applied between Vs and Vs
Vin Input signal voltage -0.3~ Vec +0.3 V  |Applied between Vin and COM
Table 3. Thermal resistance
Symbol Parameter Ratings Unit Test Condition
Rruaey | Thermal resistance from junction to case 7.8 °C/W |Inverter IGBT part, (per module)
Rruacr | Thermal resistance from junction to case 8.2 °C/W |Inverter FWD, (per module)
Table 4. Total system
Symbol Parameter Ratings Unit Test Condition
Tc Operating case temperature -40~125 °C |-
T; Operating junction temperature -40~150 °C |-
Tste Storage temperature -40~125 °C |-
v Isolation Voltage 1500 Vv 60Hz, Sinusoidal, 1 Minute,

150 Connect Pins to Heat Sink Plate "™ | Connect Pins to Heat Sink Plate
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600V, 6A, Nano series IPM CIS06S60L2A1/ CISO6S60L2A1S

3. Pin definition

1.COM
2.VBu O
3.VCCu
4 HINU
5.LINU
6.N.C

7.\VBv
8.VCCv

9.HINV
10.LINV
11.V1s

12.VBw
13.VCCw

Ol = 17.pn

~=518.U
é:: 19.Nu
20.Nv

—= 21V

© © © © ©

14.HINW —— 22:Nw

15.LINW ®
16.N.C @) O 23.W

Table 5. Pin Definition

Figurel. Pin Definition (Bottom View)

Pin Number | Pin Name Pin Description
1 COM Common Supply Ground
2 VBu Bias Voltage for U phase High-Side IGBT Driving
3 VCCu Bias Voltage for U phase IC and Low-Side IGBT Driving
4 HINu Signal Input for U phase High-Side
5 LINu Signal Input for U phase Low-Side
6 N.C No Connection
7 VBv Bias Voltage for V phase High-Side IGBT Driving
8 VCCv Bias Voltage for V phase IC and Low-Side IGBT Driving
9 HINv Signal Input for V phase High-Side
10 LINv Signal Input for V phase Low-Side
11 Vs Output for HVIC Temperature Sensing
12 VBw Bias Voltage for W phase High-Side IGBT Driving
13 VCCw Bias Voltage for W phase IC and Low-Side IGBT Driving
14 HINw Signal Input for W phase High-Side
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600V, 6A, Nano series IPM CIS06S60L2A1/ CISO6S60L2A1S

15 LINw Signal Input for W phase Low-Side
16 N.C No Connection
17 Pin Positive DC-Link Input
18 U Output for U phase & Bias Voltage Ground for High-Side IGBT Driving
19 Nu Negative DC-Link Input for U phase
20 Nv Negative DC-Link Input for V phase
21 \% Output for V phase & Bias Voltage Ground for High-Side IGBT Driving
22 Nw Negative DC-Link Input for W phase
23 W Output for W phase & Bias Voltage Ground for High-Side IGBT Driving
1.COM
2.VBu —0 17.Pn
S 1
3Vecu VCC > VB |
4 HINU HIN HO
'l 4
5.LINU LIN Vs p—— Q 18U
COM Lop———
6.N.C
—( 19.Nu
7 NVBv p
8.VCC: | —() 20.Nv
' et |
9 HINV HIN HO
s .
10.LINV LIN vs———— Q2
com Lof—
11. Vs VTS
12.VBw
. - 1 s
13.VCCw Voo i LY I O 22 Nw
14 HINW HIN HO
A
15.LINW LIN vs p——— Q23w
—1COM LO —|
16.N.C
Figure2. Internal Block Diagram
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600V, 6A, Nano series IPM

CIS06S60L2A1/ CISO6S60L2A1S

4. Electrical characteristics

at Tj = 25°C, unless otherwise specified

Table 6. Inverter Part

Val . .
Symbol Parameter - aues Unit Test Condition
Min. | Typ. | Max.
Vcesar  |Collector-Emitter Saturation Voltage - 2.10 | 2.50 V  |Vop=Ves=15V,Vin=5V,Ic=5A,T=25°C
Ve FWD Forward Voltage - 220 | 260 | V |Voo=Ves=15V,Vin=0V,lc=-5A,T=25°C
ton - 780 - ns
tcon) - 380 - ns
HS |torr - 630 - ns
tcorr) - 80 - ns
fr Switching T © | 20 - 1™ \en=300V,Vop=Ves=15V,  Vin=0~5V,
fon witching Times ] 750 ] ns |Ic=BA, Ty=25°C
tcon) - 390 - ns
LS |torr - 610 - ns
tc(oFr) - 90 - ns
ter - 190 - ns
Ices Collector-emitter Leakage current - - 1 mA |Vce=Vces, ViNn=0V, T3=25°C
| Vce/Vos | | Ic/Ip |
H|GH e e b R s+ » v v s s s s v v e w m e e e w e e e s e et w e e e e m e e s s m e e v s s v+ g
Low! o e
fdofr taon t
< > +—>
forf fon
tr i
100% L
[T . . |-
tr
10%
ol SN Y N
[ teon

Figure3. Switching Time Chart
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600V, 6A, Nano series IPM

CIS06S60L2A1/ CISO6S60L2A1S

Ves 1 1
15V Chs One Leg Diagram
{ \P
VB N/
HSSw/itching
’ HIN |
s SM’tphing HO U V W
- I LIN .y
{ L )
5V vDD VS Y Inductor| L = v
ov e V1s 100V
Vo Lo ——
15 T Nu,v,w
Q COM O
Figured. Switching and RBSOA Test Circuit
Table 7. Control part
Val . -
Symbol Parameter - ues Unit Test Condition
Min. | Typ. | Max.
loce Quiescent Vcc Current - 220 - MA  [Vce=15V, Vin=0V
loss Quiescent Vas Current - 70 120 MA  |Ves=15V, Vin=0V
Vce Supply Undervoltage Positive Going Vcc Under-Voltage Protection Reset
Vccuv+ Threshold 8.0 8.8 9.8 \% Level
Vce Supply Undervoltage Negative Going Vcc  Under-Voltage  Protection
Veew: | preshold 74| 821 90 V' | Detection Level
Ves Supply Undervoltage Positive Going Ves Under-Voltage Protection Reset
Vestvr | Treshold 8.1 9.0 9.9 Level
Vs Supply Undervoltage Negative Going Ves Under-Voltage  Protection
VeBsU- I Threshold 76| 841 92 Detection Level
Vs HVIC Temperature Monitor Voltage 0.6 0.79 | 0.98 V  |Vce=15V, Thvic=25°C
ViH ON Threshold Voltage - - 2.9 V |Logic HIGH Level
Vi OFF Threshold Voltage 0.8 - - V |Logic LOW Level
Table 8. BSD part
Values . -
Symbol Parameter : Unit Test Condition
Min. | Typ. | Max.
Rss Bootstrap Diode Resistance - 470 - Q |Vcec=15V
Ve Bootstrap Diode Forward Voltage - 3.3 - V  [[F=10mA
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600V, 6A, Nano series IPM CIS06S60L2A1/ CISO6S60L2A1S

3.0

2.5

2.0

VrslVl

1.0
0.5

0.0
0 25 50 75 100 125 150

THVIC[OC]

Figure5. Vis Temperature Curve (Typical)
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600V, 6A, Nano series IPM CIS06S60L2A1/ CISO6S60L2A1S

J(
Input Signal J I_
B— «
Protection | ?
Circuit State RESET SET|  RESET
Control Vccfym /{
Supply Voltage \.;cc;asw. / |
Output Current v 7\/\ /‘/\

b))

Figure6. Under—Voltage Protection

Figure6 NOTES:
A1l: Control supply voltage rises: after the voltage rises Vcessuvs, the circuits start to operate when next input is applied.
A2: Normal operation: IGBT ON and carrying current.
A3: Under-voltage detection (Vccpsuv-)-
A4: IGBT OFF in spite of control input condition.
A5: Under-voltage reset (Vccasuv+)-
A6: Normal operation: IGBT ON and carrying current.

Lin I_I
S B L
HOJ X E |

B1 B2

Figure7. Inter—Lock Function

Figure7 NOTES:
B1: High Side First - Input — First — Output Mode.
B2: Low Side Noise Mode: No LO.
B3: High Side Noise Mode: No HO.
B4: Low Side First — Input — First — Output Mode.
B5: IN - Phase Mode: No HO.
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600V, 6A, Nano series IPM CIS06S60L2A1/ CISO6S60L2A1S

Table 9. Recommended operation conditions

Symbol Parameter : Values Unit Test Condition
Min. | Typ. | Max.
Ven Supply Voltage - 300 400 V  |Applied between P and N
Vce Control Supply Voltage 13,5 | 15.0 | 16.0 V  |Applied between Vcc and COM
VBs High-Side Bias Voltage 135 | 15.0 | 16.5 V  |Applied between Vg and Vs
Vin©N) Input ON Threshold Voltage 3.0 - Vee Y .
Applied between Vin and COM

Vinorr  |Input OFF Threshold Voltage 0 - 0.6 \%
tdead Blanking Time for Preventing Arm-Short 1.0 - - ps |Vee=Ves=13.5~16.5V, T:<=150°C
frwm PWM Switch Frequency - 15 - kHZ |Ti<=150°C

1(Z
I\
)
11
I

15V —

— LIN Vs ——
$—{ COM Lo——
Nu

ﬂ I NV,
vee VB —
1 HIN HO Y Cos|  Va
M ——] =
J_ —LIN vsf———
= - I
Crs —T Cos Cis [ coM Lo

V = — VTS
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| —
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T ——com Lo——
(‘l‘\ I --(‘I\
il (,‘\11.":\ % ==( /{?/rs\c/\l

L

Figure8. Recommend Application Circuit

Figure8 NOTES:

1. To avoid malfunction, the wiring of each input should be as short as possible (Less than 2 ~ 3 cm).

2. Csp1s5 Of around seven times larger than bootstrap capacitor Cgs is recommended.

3. Input signal is active—HIGH type. There is a 5 kQ resistor inside the IC to pull down each input signal line to GND. RC coupling circuits are
recommended for the prevention of input signal oscillation. RsCps time constant should be selected in the range 50 ~ 150 ns (Recommended
Rs = 1000, Cps =1 nF)

4. The connection between control GND line and power GND line which includes the NU, NV, NW must be connected to only one point. Please
do not connect the control GND to the power GND by the broad pattern. Also, the wiring distance between control GND and power GND
should be as short as possible.

5. Each capacitor should be mounted as close to the pins of the Motion product as possible.

6. To prevent surge destruction, the wiring between the smoothing capacitor and the P,y and GND pins should be as short as possible. The use
of a high frequency non-inductive capacitor of around 0.1 ~ 0.22 yF between the P,y and GND pins is recommended.

7. Relays are used in almost every system of electrical equipment of home appliances. In these cases, there should be sufficient distance
between the CPU and the relays.

8. The zener diode or transient voltage suppressor should be adapted for the protection of ICs from the surge destruction between each pair of
control supply terminals (Recommended Zener diode is 22 V / 1 W, which has the lower zener impedance characteristic than about 15Q).

9. Please choose the electrolytic capacitor with good temperature characteristic in Cgs. Also, choose 0.1 ~ 0.2 yF R-category ceramic capacitors
with good temperature and frequency characteristics in Cgsc.
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600V, 6A, Nano series IPM CIS06S60L2A1/ CISO6S60L2A1S

5. Outline Drawing

Nano-DIP (mm)

3.902020 x2 1. 95z0.20

TITUTATUTTTIUT!
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1.00 MAX || Il PIN19, 20

(1. 165)

1. 165) (1.85)
[A000000MNN0NaN0,. oo
o

/C?J' |
1
il

R

© 000 o
o :

2 L
(2. 275) (1.375) b= 3 15:0.x
29, 00=0.20 (6.1)

| | 100 max
| 0. 502010 x16
| (0.30) L. T78=0.100 x5

14, 454030
-
4. 00)

26. 67x0.50

11
www.coolsemi.com

CoolSemi
Rev. 1.0, 2023-08-15 Y oS



600V, 6A, Nano series IPM CIS06S60L2A1/ CISO6S60L2A1S

Nano-SOP (mm)

3. 90x020 x2 1, 95020 3.90z0.20 x4
LY ]
0.60z000 x5 || 0.0 x2 ! !
.00 MAX || PIN19.20°
5] +1"
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600V, 6A, Nano series IPM CIS06S60L2A1/ CISO6S60L2A1S

Mounting Pattern Recommendations (mm)

1778 x15 0.889

D

-
L e
L

-
L "I e

TS 3. 00 x2 | 3. 90 x4

i 0o

o o |
| N—

6. Appendix

CoolSemi Webpage: www.coolsemi.com.
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