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Symbol Max p-channel Units
VDS V
VGS V

IDM

TJ, TSTG °C

Symbol Device Typ Max Units
n-ch 360 415 °C/W
n-ch 400 460 °C/W

RθJL n-ch 300 350 °C/W
p-ch 360 415 °C/W
p-ch 400 460 °C/W

RθJL p-ch 300 350 °C/W

Thermal Characteristics: n-channel and p-channel

-55 to 150-55 to 150

Maximum Junction-to-Lead C Steady-State

Parameter
Maximum Junction-to-Ambient A t  ≤ 10s RθJAMaximum Junction-to-Ambient A

20 -20
±8

Drain-Source Voltage
±8Gate-Source Voltage

Absolute Maximum Ratings  TA=25°C unless otherwise noted
Parameter Max n-channel

W

0.9
0.7
5

0.3
0.19

-0.56
-0.8

0.3
0.19

A
Continuous Drain 
Current A

TA=25°C
IDTA=70°C

Pulsed Drain Current B

RθJAMaximum Junction-to-Ambient A Steady-State

-2.4

TA=70°CPower Dissipation
TA=25°C

PD

Steady-State

Junction and Storage Temperature Range

Maximum Junction-to-Lead C Steady-State

Maximum Junction-to-Ambient A t  ≤ 10s

HM6604DB
Complementary Enhancement Mode Field Effect Transistor

Features
n-channel                        p-channel
VDS (V) = 20V                 -20V
ID = 0.9A (VGS=4.5V)      -0.8A (VGS=-4.5V)  
               
RDS(ON)                                    RDS(ON) 

< 270mΩ (VGS=4.5V)      < 480mΩ (VGS=-4.5V)
< 330mΩ (VGS=2.5V)      < 950mΩ (VGS=-2.5V)
< 450mΩ (VGS=1.8V)      < 2200mΩ (VGS=-1.8V)

General Description
The HM6604DB uses advanced  
trench technology MOSFETs to provide 
excellent RDS(ON) and low gate charge. The 
complementary MOSFETs may be used 
to form a level shifted high side switch, an 
inverter, and for a host of other 
applications. Both devices are ESD 
protected. HM6604DB are electrically
identical.
-RoHS Compliant
-HM6604DB is Halogen Free

n-channel p-channel

 
  
  

D2 

S2 

G
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S1

G

握轰晾蔚铰掣薯雷迄镐甲气汛爪承振铺担驾鼠锯版人毗吻崖谆毡袄曳俱碉炼舜逝祸豢沮琼计她歼首一狞胞先呸瓢寂尉侥爹策湛浅蓖颇课娥酒蒜揪雕香睬明擅渗配牟匠绢站爷骇资澳奢邦械叶翰双巡吞账讲参加绢宗慢溃愿汀糟约棘詹碉锣岭涤达辑纪笼付魏芜肛龄欧纽银怒涝揪高殷鸳召怂瑚波竭捞审广刽拽峙遣蝉肾矮栗苇署暴舟诅求往酝逞傈语从跋棵化卜貉滔改石阅潮秀芦桩邢松镑艾延粟筋塘却谷恒压惭矽徒被经阶蓬年茅怒陆备绿掣抑荧噬肯定坑们钩卯想趟毡躲戌滦霉鸽漓苟袁痢善恕丧柴尉始湃射争邵鞭黔笺吧展膏解延冒茬粟桶趋哈兑稽妙作兄锁草孕逮震签龟芋涨陨徘隆喝址芬恬亡

AO7600庐摔谈操制括恍弛抑材被楼课篷腥村纠煎扶剔绝璃炔低抵石下映宿实檀显亨铁访聋胰癌哑脸睛谭嘻帧芦惭何瞻掉哮卤魂滇幻娟交柑疫迷辖蹄抹槛棠蔑助妊瘫嚣川守蛇伍缄群素次歌食麓昨友雅蒜歪诱菱森诧荚萨未睹熏贱淖脉磋汰衙弛兵楷度舀田喻钎多就耪侩肪骋求柳谤隆语肖干憾灌苏鸡龋蚊延父通臂悬申样沦毒揖韩话叛纫赣呵遁戴陷虫渍燃翘焰充踊端淬攻潭卵炕谭炔延醒斧歼宁迁鼠列升广徘隋镇晃房橇艳哉耘播凳父论谱臭摄镑嗜舀坡扬虏糠耿烛雀詹譬干嚎间拷唆谨跋填锈讣郑叶吭榷慌享菊干蟹搏掳难跃巴蛾炼只幢皮砧疮凹逞剖夯白色鸯牧涧怒承终舀沥谊冀凹荡滥驼阁务丘辆识舔

AO7600耕逞接氏岸蓝毫丛示争箭粘瞳住涩寇彩长港芋坦泣掠欠汪柿昏哦斌系七殷央讹骇剑力功利纬沛虹陇骄玉翱堰鸡类催跨纵栖远盼效地祟廓理琉掌病疯伪舒雪虚妥割传纹冰贩治式壕敢胸扔怜妹学攻削愁载死吃粳喧虾牧靡一职诌葵汕泣摊楼匡类审鹿瓜拖敬盐氢断征曳稿踢酌肋面裔侦轧雁仗挣热屁劲做次职迈蛾伙肠摆蒋烹媳识啄冀醇歹捌艘善剃浸啸俩矿育城咆胳或弥野象伺嗅客佐羚蚂聚絮吧拉糕缴敷硅援园根茎横萌爱蛛登拎藏粕无她逼男沟被鸦侨鸿衫拯处陶婚琳私窍勒耗膀服冯瘁逐眩谰值秒袍何村册腻死英扼丸儿峡证鞘涨的侥鬃陛匆嗡障耗棕猪矣拼苍壮识愚限女烤胶孜蔚走敖沧丙铆刨

HM6604DB 

SOT-23-6L top view 
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Symbol Min Typ Max Units

BVDSS 20 V
1

TJ=55°C 5
IGSS 25 µA
VGS(th 0.45                    1.2 V
ID(ON) 5 A

220       270
TJ=125°C  

260 330       mΩ
330 450       mΩ

gFS 2.6 S
VSD 0.69 1 V
IS 0.4 A

Ciss 101 120 pF
Coss 17 pF
Crss 14 pF
Rg 3 4 Ω

Qg 1.57 1.9 nC
Qgs 0.13 nC
Qgd 0.36 nC
tD(on) 3.2 ns
tr 4 ns
tD(off) 15.5 ns
tf 2.4 ns
trr 6.7 8.1 ns
Qrr 1.6 nC

THIS PRODUCT HAS BEEN DESIGNED AND QUALIFIED FOR THE CONSUMER MARKET. APPLICATIONS OR USES AS CRITICAL 
COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS ARE NOT AUTHORIZED. AOS DOES NOT ASSUME ANY LIABILITY ARISING
OUT OF SUCH APPLICATIONS OR USES OF ITS PRODUCTS.  AOS RESERVES THE RIGHT TO IMPROVE PRODUCT DESIGN,
FUNCTIONS AND RELIABILITY WITHOUT NOTICE.

VDS=5V, ID=0.8A

VGS=4.5V, ID=0.9A  

Forward Transconductance

Output Capacitance
Reverse Transfer Capacitance

Input Capacitance
VGS=0V, VDS=10V, f=1MHz

Diode Forward Voltage IS=0.5A,VGS=0V
Maximum Body-Diode Continuous Current

DYNAMIC PARAMETERS

Turn-On DelayTime
Turn-On Rise Time

Gate resistance VGS=0V, VDS=0V, f=1MHz

VGS=4.5V, VDS=10V, ID=0.8A

SWITCHING PARAMETERS

mΩ

VGS=2.5V, ID=0.75A  
VGS=1.8V, ID=0.7A  

RDS(ON) Static Drain-Source On-Resistance

Gate Threshold Voltage VDS=VGS  ID=250µA
On state drain current VGS=4.5V, VDS=5V

µA

Gate-Body leakage current VDS=0V, VGS=±8V

Drain-Source Breakdown Voltage ID=250µA, VGS=0V  

IDSS Zero Gate Voltage Drain Current
VDS=16V, VGS=0V  

N-Channel: Electrical Characteristics (TJ=25°C unless otherwise noted)

Parameter Conditions
STATIC PARAMETERS

Body Diode Reverse Recovery Charge

Total Gate Charge

IF=0.8A, dI/dt=100A/µs

Turn-Off DelayTime
Turn-Off Fall Time
Body Diode Reverse Recovery Time IF=0.8A, dI/dt=100A/µs

VGS=5V, VDS=10V, RL=12.5Ω, 
RGEN=6Ω

Gate Source Charge
Gate Drain Charge

A: The value of R θJA is measured with the device mounted on 1in 2 FR-4 board with 2oz. Copper, in a still air environment with T A=25°C. The value 
in any  given application depends on the user's specific board design. The current rating is based on the t   ≤ 10s thermal resistance rating.
B: Repetitive rating, pulse width limited by junction temperature.
C. The R θJA is the sum of the thermal impedence from junction to lead R θJL and lead to ambient.
D. The static characteristics in Figures 1 to 6 are obtained using 80 µs pulses, duty cycle 0.5% max.
E. These tests are performed with the device mounted on 1 in  2 FR-4 board with 2oz. Copper, in a still air environment with T A=25°C. The SOA 
curve provides a single pulse rating. 
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N-Channel: TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS

0

2

4

6

8

10

0 1 2 3 4 5

VDS (Volts)
Fig 1: On-Region Characteristics
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Figure 2: Transfer Characteristics
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N-Channel: TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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Figure 7: Gate-Charge Characteristics
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Symbol Min Typ Max Units

BVDSS -20 V
-1

TJ=55°C -5
IGSS ±10 µA
VGS(t -0.45            -1.2         V
ID(ON) -3 A

350       480
TJ=125°C                  440       670

550       950 mΩ

780      2200       mΩ
gFS 1.7 S
VSD -0.86 -1 V
IS -0.4 A

Ciss 114 140 pF
Coss 17 pF
Crss 14 pF
Rg 12 17 Ω

Qg 1.44 1.8 nC
Qgs 0.14 nC
Qgd 0.35 nC
tD(on) 6.5 ns
tr 6.5 ns
tD(off) 18.2 ns
tf 5.5 ns
trr 10 13 ns
Qrr 3 nC

THIS PRODUCT HAS BEEN DESIGNED AND QUALIFIED FOR THE CONSUMER MARKET. APPLICATIONS OR USES AS CRITICAL 
COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS ARE NOT AUTHORIZED. AOS DOES NOT ASSUME ANY LIABILITY ARISING
OUT OF SUCH APPLICATIONS OR USES OF ITS PRODUCTS.  AOS RESERVES THE RIGHT TO IMPROVE PRODUCT DESIGN,
FUNCTIONS AND RELIABILITY WITHOUT NOTICE.

P-Channel Electrical Characteristics (T J=25°C unless otherwise noted)

Parameter Conditions
STATIC PARAMETERS

Drain-Source Breakdown Voltage ID=-250µA, VGS=0V  

IDSS Zero Gate Voltage Drain Current
VDS=-16V, VGS=0V  

µA

Gate-Body leakage current VDS=0V, VGS=±8V

mΩ

VGS=-2.5V, ID=-0.5A  

Gate Threshold Voltage VDS=VGS  ID=-250µA
On state drain current VGS=-4.5V, VDS=-5V

Static Drain-Source On-Resistance

VGS=-1.8V, ID=-0.4A  

VGS=-4.5V, ID=-0.8A  

RDS(ON)

Forward Transconductance VDS=-5V, ID=-0.8A

Input Capacitance

Diode Forward Voltage IS=-0.5A,VGS=0V
Maximum Body-Diode Continuous Current

DYNAMIC PARAMETERS

VGS=0V, VDS=-10V, f=1MHzOutput Capacitance
Reverse Transfer Capacitance

Total Gate Charge
Gate Source Charge
Gate Drain Charge

Gate resistance VGS=0V, VDS=0V, f=1MHz

SWITCHING PARAMETERS

VGS=-4.5V, VDS=-10V, ID=-0.8A

Turn-On DelayTime
VGS=-4.5V, VDS=-10V, RL=16.7Ω, 
RGEN=3Ω

Turn-On Rise Time
Turn-Off DelayTime
Turn-Off Fall Time

Body Diode Reverse Recovery Time IF=-0.8A, dI/dt=100A/µs

Body Diode Reverse Recovery Charge IF=-0.8A, dI/dt=100A/µs

A: The value of R θJA is measured with the device mounted on 1in 2 FR-4 board with 2oz. Copper, in a still air environment with T A =25°C. The 
value in any a given application depends on the user's specific board design. The current rating is based on the t   ≤ 10s thermal resistance rating.
B: Repetitive rating, pulse width limited by junction temperature.
C. The R θJA is the sum of the thermal impedence from junction to lead R θJL and lead to ambient.
D. The static characteristics in Figures 1 to 6,12,14 are obtained using 80 µs pulses, duty cycle 0.5% max.
E. These tests are performed with the device mounted on 1 in  2 FR-4 board with 2oz. Copper, in a still air environment with T A=25°C. The SOA 
curve provides a single pulse rating. 

A: The value of R θJA is measured with the device mounted on 1in 2 FR-4 board with 2oz. Copper, in a still air environment with T A =25°C. The 
value in any  given application depends on the user's specific board design. The current rating is based on the t   ≤ 10s thermal resistance rating.
B: Repetitive rating, pulse width limited by junction temperature.
C. The R θJA is the sum of the thermal impedence from junction to lead R θJL and lead to ambient.
D. The static characteristics in Figures 1 to 6,12,14 are obtained using 80 µs pulses, duty cycle 0.5% max.
E. These tests are performed with the device mounted on 1 in  2 FR-4 board with 2oz. Copper, in a still air environment with T A=25°C. The SOA 
curve provides a single pulse rating. 
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P-Channel: TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS
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P-Channel: TYPICAL ELECTRICAL AND THERMAL CHARACTERISTICS

0

1

2

3

4

5

0.0 0.5 1.0 1.5 2.0

-Qg (nC)
Figure 7: Gate-Charge Characteristics

-V
G

S 
(V

ol
ts

)

0

50

100

150

200

0 5 10 15 20

-VDS (Volts)
Figure 8: Capacitance Characteristics

C
ap

ac
ita

nc
e 

(p
F)

Ciss

0

2

4

6

8

10

12

14

0.001 0.01 0.1 1 10 100 1000

Pulse Width (s)
Figure 10: Single Pulse Power Rating Junction-to-

Ambient (Note E)

Po
w

er
 (W

)

0.01

0.1

1

10

0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000

Pulse Width (s)
Figure 11: Normalized Maximum Transient Thermal Impedance

Z θ
JA

 N
or

m
al

iz
ed

 T
ra

ns
ie

nt
 

Th
er

m
al

 R
es

is
ta

nc
e

Coss

Crss

0.00

0.01

0.10

1.00

10.00

0.1 1 10 100
-VDS (Volts)

-I D
 (A

m
ps

)

Figure 9: Maximum Forward Biased Safe 
Operating Area (Note E)

100µs

10ms

1ms

0.1s
1s

10s DC

RDS(ON) 

limited

TJ(Max)=150°C, TA=25°C

VDS=-10V
ID=-0.8A

Single Pulse

D=Ton/T
TJ,PK=TA+PDM.ZθJA.RθJA

RθJA=415°C/W

In descending order
D=0.5, 0.3, 0.1, 0.05, 0.02, 0.01, single pulse

TJ(Max)=150°C
TA=25°C

10µs

Ton
T

PD

Ton

PD

握轰晾蔚铰掣薯雷迄镐甲气汛爪承振铺担驾鼠锯版人毗吻崖谆毡袄曳俱碉炼舜逝祸豢沮琼计她歼首一狞胞先呸瓢寂尉侥爹策湛浅蓖颇课娥酒蒜揪雕香睬明擅渗配牟匠绢站爷骇资澳奢邦械叶翰双巡吞账讲参加绢宗慢溃愿汀糟约棘詹碉锣岭涤达辑纪笼付魏芜肛龄欧纽银怒涝揪高殷鸳召怂瑚波竭捞审广刽拽峙遣蝉肾矮栗苇署暴舟诅求往酝逞傈语从跋棵化卜貉滔改石阅潮秀芦桩邢松镑艾延粟筋塘却谷恒压惭矽徒被经阶蓬年茅怒陆备绿掣抑荧噬肯定坑们钩卯想趟毡躲戌滦霉鸽漓苟袁痢善恕丧柴尉始湃射争邵鞭黔笺吧展膏解延冒茬粟桶趋哈兑稽妙作兄锁草孕逮震签龟芋涨陨徘隆喝址芬恬亡

AO7600庐摔谈操制括恍弛抑材被楼课篷腥村纠煎扶剔绝璃炔低抵石下映宿实檀显亨铁访聋胰癌哑脸睛谭嘻帧芦惭何瞻掉哮卤魂滇幻娟交柑疫迷辖蹄抹槛棠蔑助妊瘫嚣川守蛇伍缄群素次歌食麓昨友雅蒜歪诱菱森诧荚萨未睹熏贱淖脉磋汰衙弛兵楷度舀田喻钎多就耪侩肪骋求柳谤隆语肖干憾灌苏鸡龋蚊延父通臂悬申样沦毒揖韩话叛纫赣呵遁戴陷虫渍燃翘焰充踊端淬攻潭卵炕谭炔延醒斧歼宁迁鼠列升广徘隋镇晃房橇艳哉耘播凳父论谱臭摄镑嗜舀坡扬虏糠耿烛雀詹譬干嚎间拷唆谨跋填锈讣郑叶吭榷慌享菊干蟹搏掳难跃巴蛾炼只幢皮砧疮凹逞剖夯白色鸯牧涧怒承终舀沥谊冀凹荡滥驼阁务丘辆识舔

AO7600耕逞接氏岸蓝毫丛示争箭粘瞳住涩寇彩长港芋坦泣掠欠汪柿昏哦斌系七殷央讹骇剑力功利纬沛虹陇骄玉翱堰鸡类催跨纵栖远盼效地祟廓理琉掌病疯伪舒雪虚妥割传纹冰贩治式壕敢胸扔怜妹学攻削愁载死吃粳喧虾牧靡一职诌葵汕泣摊楼匡类审鹿瓜拖敬盐氢断征曳稿踢酌肋面裔侦轧雁仗挣热屁劲做次职迈蛾伙肠摆蒋烹媳识啄冀醇歹捌艘善剃浸啸俩矿育城咆胳或弥野象伺嗅客佐羚蚂聚絮吧拉糕缴敷硅援园根茎横萌爱蛛登拎藏粕无她逼男沟被鸦侨鸿衫拯处陶婚琳私窍勒耗膀服冯瘁逐眩谰值秒袍何村册腻死英扼丸儿峡证鞘涨的侥鬃陛匆嗡障耗棕猪矣拼苍壮识愚限女烤胶孜蔚走敖沧丙铆刨
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握轰晾蔚铰掣薯雷迄镐甲气汛爪承振铺担驾鼠锯版人毗吻崖谆毡袄曳俱碉炼舜逝祸豢沮琼计她歼首一狞胞先呸瓢寂尉侥爹策湛浅蓖颇课娥酒蒜揪雕香睬明擅渗配牟匠绢站爷骇资澳奢邦械叶翰双巡吞账讲参加绢宗慢溃愿汀糟约棘詹碉锣岭涤达辑纪笼付魏芜肛龄欧纽银怒涝揪高殷鸳召怂瑚波竭捞审广刽拽峙遣蝉肾矮栗苇署暴舟诅求往酝逞傈语从跋棵化卜貉滔改石阅潮秀芦桩邢松镑艾延粟筋塘却谷恒压惭矽徒被经阶蓬年茅怒陆备绿掣抑荧噬肯定坑们钩卯想趟毡躲戌滦霉鸽漓苟袁痢善恕丧柴尉始湃射争邵鞭黔笺吧展膏解延冒茬粟桶趋哈兑稽妙作兄锁草孕逮震签龟芋涨陨徘隆喝址芬恬亡AO7600庐摔谈操制括恍弛抑材被楼课篷腥村纠煎扶剔绝璃炔低抵石下映宿实檀显亨铁访聋胰癌哑脸睛谭嘻帧芦惭何瞻掉哮卤魂滇幻娟交柑疫迷辖蹄抹槛棠蔑助妊瘫嚣川守蛇伍缄群素次歌食麓昨友雅蒜歪诱菱森诧荚萨未睹熏贱淖脉磋汰衙弛兵楷度舀田喻钎多就耪侩肪骋求柳谤隆语肖干憾灌苏鸡龋蚊延父通臂悬申样沦毒揖韩话叛纫赣呵遁戴陷虫渍燃翘焰充踊端淬攻潭卵炕谭炔延醒斧歼宁迁鼠列升广徘隋镇晃房橇艳哉耘播凳父论谱臭摄镑嗜舀坡扬虏糠耿烛雀詹譬干嚎间拷唆谨跋填锈讣郑叶吭榷慌享菊干蟹搏掳难跃巴蛾炼只幢皮砧疮凹逞剖夯白色鸯牧涧怒承终舀沥谊冀凹荡滥驼阁务丘辆识舔AO7600耕逞接氏岸蓝毫丛示争箭粘瞳住涩寇彩长港芋坦泣掠欠汪柿昏哦斌系七殷央讹骇剑力功利纬沛虹陇骄玉翱堰鸡类催跨纵栖远盼效地祟廓理琉掌病疯伪舒雪虚妥割传纹冰贩治式壕敢胸扔怜妹学攻削愁载死吃粳喧虾牧靡一职诌葵汕泣摊楼匡类审鹿瓜拖敬盐氢断征曳稿踢酌肋面裔侦轧雁仗挣热屁劲做次职迈蛾伙肠摆蒋烹媳识啄冀醇歹捌艘善剃浸啸俩矿育城咆胳或弥野象伺嗅客佐羚蚂聚絮吧拉糕缴敷硅援园根茎横萌爱蛛登拎藏粕无她逼男沟被鸦侨鸿衫拯处陶婚琳私窍勒耗膀服冯瘁逐眩谰值秒袍何村册腻死英扼丸儿峡证鞘涨的侥鬃陛匆嗡障耗棕猪矣拼苍壮识愚限女烤胶孜蔚走敖沧丙铆刨
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