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การออกแบบตัวเหน่ียวนำ

ในงานวิจัยนี้ใช้การออกแบบโดยผ่านทางเรขาคณิต(Core Geometry:kg) โดย 
กำหนดค่าของกำลังสูญเสียในลวดทองแดง (Pcu) เพ ื่อคำนวณพารามิเตอร์ Kg ที่บอกขนาดของ 
แกน แล้วเสือกแกนที่มี Kg ใหญ่กว่าค่าท ี่คำนวณ เพื่อให้มีเนื้อที่พอที่จะพันลวดทองแดงโดยที่ 
ขนาดของเล้นลวดใหญ่พอที่จะทำให้การสูญเสียในลวดทองแดงเป็นไปตามที่กำหนด

ข้อกำหนดในการออกแบบ
ค่ายอดของกระแล (Ip) = 9 A
ค่า RMS ของกระแล (lrm5) = 8.66 A
ค่าสูงสุดของความหนาแน่นของฟลักซ์แม่เหล็ก (B J  = 0.25 T
ตัวประกอบการใช้หน้าต่างของแกน (k) = 0.4
กำลังสูญเสียในลวดทองแดง (Pcu) = 0.5 พ
คำนวณพารามิเตอร์ Kg กรณี ค่าความเหนี่ยวนำ(L) = 15 แแ 
( P  = า .72 X 10 8 d m  คือ ความต้านทานจำเพาะของทองแดง)

K g  =  4. p .
( ^ . L . I 2p k \ . L . I  L )  

i k . B l P c )
ไต้ค่า Kg = 1.88 X 103 mm5
เลือกขนาดแกนที่ใช้จากเรขาคณิตของแกนโดย

K g  =
พ . ร 2

t

พ คือ พื้นที่หน้าต่างของแกน 
ร คือ พื้นที่หน้าตัดของแกน 
t คือ ความยาวเฉลี่ยของลวดหนีงรอบ

เลือกแกนที่มีในท้องตลาดที่มี Kg ใหญ่กว่าที่คำนวณ ไต้แกน EI30( Kg.E130 = 6.30x103 mm5) 
พ  = 67494 cmil,ร = 110.25 mm2, t = 66 mm



คำนวณ'หา'จำนวนรอบ (N)

N =L.
7 7 7 ร ิ

คำนวณได้ 4.897 รอบแต่เลือกที่จะพันลวด N = 5 รอบ 
เลือกลวดทองแดงที่จะใช้ (J คือความหนาแน่นกระแส)

Aw =
พื้นที่ลวดทั้งหมด(Aw) = 1.8 ทาทา

J
เลือกลวดทองแดง #AWG 14 (มีพื้นที่หน้าตัด 2.08 ทาทา2) 
คำนวณค่าของช่องว่างอากาศ (air gap:lg)

lg =Àrป ' = 0.2309 ทาทา
แ 0  คือ ความซึมซาบได้ทางอากาศ(Permeability) = 47โ x 1 0 7 H/m เนื่องจากฟลักช์ที่ขอบของ 
ช่องอากาศจะไม่ลมํ่าเสมอ ซึ่งมีผลเสมือนว่าพื้นที่หน้าตัดของช่องอากาศมีขนาดใหญ่ขึ้น ในทาง 
ปฏิบ้ติจึงต้องปรับแต่งค่าของอากาศเพื่อให้ได้ค่า L ที่ต้องการ 
คำนวณพารามิเตอร์ Kg กรณีค่าความเหนี่ยวนำ (L) = 10 fxH 
(p  = 1.7 X 10 8  ท ท า  คือ ความต้านทานจำเพาะของทองแดง)

K g  = 4. P
( i . i . / î ) ( i . L . o

ได้ค่า Kg = 0.835 X 103  mm 5

เลือกขนาดแกนที่มีในท้องตลาด ที่มี Kg ค่าน้อยใหญ่กว่าค่าที่คำนวณได้แกน El 30
(Kg.E 130 = 6.3 X 103  mm5) พ  = 67494 cmil 1 ร = 110.25 mm2  11 = 6 6  mm 
คำนวณหาจำนวนรอบ(ผ)

N =L.
b I - S

คำนวณได้ 3.26 รอบแต่เลือกที่จะพันรอบ N = 4 รอบ 
เลือกลวดทองแดงที่จะไซ้ (J คือความหนาแน่นกระแล)
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A =  ---■^  7
พื้นที่ลวดทั้งหมด(Aw) = 1.8 mm 2 

เลือกลวดทองแดง #AWG14 (มีพื้นที่หน้าตัด 2.08 mm2) 
คำนวณค่าของช่องว่างอากาศ(air gap:lg)

lg = N 2 = 0.2216 mm
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S E M I C O N D U C T O R HIP4081A
80V/2.5A Peak, High Frequency 

November 1996 Full Bridge FET Driver

F e a t u r e s
• Independently Drives 4 N-Channel FET เท Half Bridge 

or Full Bridge Configurations
• Bootstrap Supply Max Voltage to 95VDC
• Drives 1000pF Load at 1MHz เท Free Air at 50°C with 

Rise and Fail Times of Typically 10ท3

• User-Programmable Dead Time
• On-Chip Charge-Pum p and B ootstrap Upper Bias 

Supplies
• DIS (Disable) Overrides Input Control
• Input Logic T hresholds Compatible with 5V to 15V 

Logic Levels
• Very Low Power Consum ption
• Undervoltage Protection

A p p l i c a t i o n s
•  Medium/Large Voice Coll Motors
• Full Bridge Power Supplies
• C lass D Audio Power Amplifiers
• High Perform ance Motor Controls
• Noise Cancellation System s
• Battery Powered Vehicles
• Peripherals
• U.P.S.

D e s c r i p t i o n
The HIP4081A is a high frequency, medium voltage Full 
Bridge N-Channel FET driver IC, available เท 20 lead plastic 
SOIC and DIP packages. The HIP408VÀ can drive every 
possible switch combination except those which would 
cause a shoot-through condition. The HIP4081A can switch 
at frequencies up to 1MHz and is well suited to driving Voice 
Coil Motors, high-frequency Class D audio amplifiers, and 
power supplies.
For example, the HIP4081A can drive medium voltage brush 
motors, and two HIP4081AS can be used to drive high per­
formance stepper motors, since the short minimum 'on-time' 
can provide fine micro-stepping capability.
Short propagation delays of approximately 55ns maximizes 
control loop crossover frequencies and dead-times which 
can be adjusted to near zero to minimize distortion, resulting 
in rapid, precise control of the driven load.
A similar part, the HIP4080A, includes an on-chip input com­
parator to create a PWM signal from an external triangle 
wave and to facilitate 'hysteresis mode' switching.
The Application Note for the HIP4081A is the AN9405.
O r d e r i n g  I n f o r m a t i o n

PART
NUMBER

TEMP RANGE 
f C ) PACKAGE PKG. NO.

HIP4081AIP -40 to 85 20 Ld PDIP E20.3
HIP408tAIB -40 to 85 20 Ld SOIC (พ) M20.3

P i n o u t
HIP4081A (PD1P, SOIC) 

TOP VIEW

BHB  [ 7

BHI [ 7

DIS [ 7  

VS3 [T 
B U  [ 7  

A U  [ 7  

AHI [ 7  

H D E L  [ 7  

L D E L  [ 7  

AH B  [TÔ

2Ô] BHO  

7Ô] BHS 

T7| B LO  

ฐ  B LS  

น ิ] VD0 
น ิ!  vcc 
Ï 3  A LS  

ร ิว ิ]  A LO  

ฐ  AHS

น ิ]  a h o

A p p l i c a t i o n  B l o c k  D i a g r a m
aov

C A U T IO N : T h e se  d e v ice s  a re  sensit ive  to e lec tro s ta tic  d ischarge. U se rs  shou ld  follow  proper IC H and ling  P ro cedu re s . 

Copyrigh t (ร) H a rd s  C o rp o ra t io n  1996
File Number 3 6 5 9 . 5



HIP4081A

F u n c t i o n a l  B l o c k  D i a g r a m  (1/2 HIP4081A)

''53 0

T y p i c a l  A p p l i c a t i o n  (PWM Mode Switching)
80V



HIP4031A
Absolute Maximum Ratings
Supply Voltage, V qq and vcc.............................................-0.3V to 16V
Logic I/O Voltages ไ ..................................................-0.3V to VDD +0.3V
Voltage on AHS, BHS___ -6.0V (Transient) to 80V (25°c to 125°C)
Voltage on AHS, B H S .. -6.0V (Transient) to 70V (-55°c to 125°C)
Voltage on ALS, B L S .............. -2.0V (Transient) to +2.0V (Transient)
Voltage on AHB, BHB...................Vahs, BHS “0-3V to Vahs, BHS +Vqq
Voltage on ALO, BLO .....................................................................VALS. B L S  -0.3V t o  V cc  +0-3V
Voltage on AHO, B H O .............. Vahs, BHS "3-3V to Vahb, BHB +0*3V
Input Current, HDEL and LDEL ........................................ -5mA to 0mA
Phase Slew R a te ............................................................................. 20V/ns
NOTE: All Voltages relative to vss, unless otherwise specified.
CAUTION: Stressas above those listed เก ‘ 'Absolute Maximum Ratings’  may cause permanent damage to the device. This is a stress only rating and operation 
of the device at these or any other conditions above those indicated เก the operational sections of this specification is not implied.

NOTE:
1. 0JA Is m easured with the com ponent m ounted on an evaluation PC board ๒ free air.

Operating Conditions
Supply Voltage, V qq and vcc.......................................... +9.5V to + 15V Input Current, HDEL and LDEL.................................... -500pA to -50pA
Voltage on ALS. BLS . . . . โ ............................................. -1.0V to + 1.0V Operating Ambient Temperature R an g e ........................ -40°c to 85°c
Voltage on AHB. BHB..................... Vahs . bhs +5V 1๐ Vahs. BHS +15V

Electrical Specifications V qq 3 V CQ 3 Vahb 3 v Bhb 3 12V, V ss 3 Vals 3 VBL5 3 Vahs 3 Vbhs 3 ov, R hoel * ^LDEL * 100K and 
Ta a  2 5°c, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS
T j = 25°c

T js = -40°c 
TO 125°c

UNITSMIN TYP MAX MIN MAX
SUPPLY CURRENTS AND CHARGE PUMPS
Vqq Quiescent Current •do All inputs 3 ov 8.5 10.5 14.5 7.5 14.5 mA
Vqq Operating Current ■ ooo Outputs switching f 3 500kHz 9.5 12.5 15.5 8.5 15.5 mA
vcc Quiescent Current Ice All Inputs ■  ov, I ALO - lBL0 • 0 - 0.1 10 - 20 pA
vcc Operating Current fc c o f - 500kHz. No Load 1 1.25 2.0 0.8 3 mA
AHB. BHB Quiescent Current - 
Qpump Output Current •ahb* Ibhb All Inputs 3 OV, I AHO 3 I BHO 3 3 v00 3 Vcc ■  Vahb 3 Vbhb 3 10V

-50 -30 •11 -60 -10 pA

AHB. BHB Operating Current Uhbo . 'bhbo f 3 500kHz. No Load 0.6 1.2 1.5 0.5 1.9 mA
AHS. BHS, AHB. BHB Leakage 
Current

•hlk VBHS 3 VAHS ■  8°v.
Vahb 3 Vbhb 3 93V

- 0.02 1.0 • 10 pA

AHB-AHS, BHB-BHS Qpump 
Output Voltage

VAHB*VAHS
Vbhb'V bhs

I AHB 3 I AHB 3 3* No Load 11.5 12.6 14.0 10.5 14.5 V

INPUT PINS: ALI, BLI, AHI, BHI, AND DIS
Low Level Input Voltage V,L Full Operating Conditions - - 1.0 - 0.8 V
High Level Input Voltage V,H Full Operating Conditions 2.5 - - 2.7 - V
Input Voltage Hysteresis - 35 - - - mV
Low Level Input Current l|L V|N 3 ov, Full Operating Conditions -130 -100 -75 -135 -65 pA
High Level Input Current l|H V|N 3 5V, Full Operating CondiUons •1 - + 1 -10 ♦  10 pA
TURN-ON DELAY PINS: LDEL AND HDEL
LDEL, HDEL Voltage VHDB_. VLDEL •h d e l  3 ^DEL 3 -100pA I 4.9 5.1 5.3 I 4 8 5.4 I V
GATE DRIVER OUTPUT PINS: ALO, BLO, AHO, AND BHO
Low Level Output Voltage V0 L •o u t  3 100mA 0.7 0.85 1.0 0.5 1.1 V
High Level Output Voltage Vqc*VOH Iqqt 3 -100mA 0.8 0.95 1.1 0.5 1.2 V
Peak Pullup Current •๐+ VouT-OV 1.7 2.6 3.8 1.4 4.1 A
Peak Pulldown Current •๐' V0Ur -1 2 V 1.7 2.4 3.3 1.3 3.6 A

Thermal Information

Thermal Resistance (Typical, Note 1) 0JA (°C/W)
SO I c  Package................................................................  85
DIP P ack ag e ..................................................................  75

Storage Temperature R ange......................................... -65°c to 150°c
Operating Max. Junction T em perature .......................................125°c
Lead Temperature (Soldering 1 0 s ) )____! .................................300°c

(For SOIC - Lead Tips Only



HIP4081A

Electrical Specifications VD0 = vcc ร VAH0 = VBH0 = 12V, vss = VALS a V0LS = Vŷ Hg a  V0HS a ov, Rhdel 3 ^LDEL 3 100K and 
TA a 25°c, Unless Otherwise Specified (Continued)

T j  = 25°c
T j s  = -40°c 
T O  1 2 5 ° c

PARAMETER S Y M B O L T E S T  C O N D IT IO N S MIN T Y P MAX M IN MAX UNITS
Undervoltage, Rising Threshold UV+ 8.1 8.8 9.4 8.0 9 .5 V
Undervoltage, Falling Threshold uv- 7.6 8.3 8.9 7.5 9.0 V
Undervoltage, Hysteresis HYS 0.25 0.4 0.65 0.2 0.7 V

Switching Specifications VDD a vcc a VA H0 a VBH0 a 12V, V5 5  a VAJ_5 a VBLS a v^g  a VBHร a ov, Rhdel 3  ^LDEL 3  
CL -  1000pF. โ

T J = 25°
T j s  = -40°c 
TO 125°c

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX MIN MAX UNITS
Lower Turn-off Propagation Delay 
(ALl-ALO, BLI-BLO)

T Lf’HL • 30 60 • 80 ns

Upper Tum-off Propagation Delay 
(AHI-AHO, BHI-BHO)

Thphl - 35 70 * 90 ns

Lower Tum-on Propagation Delay 
(ALl-ALO, BLI-BLO)

''’บ, IH RMOEL • RLOEL -  10l< • 45 70 - 90 ns

Upper Tum-on Propagation Delay 
(AHI-AHO, BHI-BHO)

t hpui r hdel -  r loel* 10K - 60 90 • 11C ns

Rise Time T„ - 10 25 - 35 ns
Fail Time Tf • 10 25 - 35 ns
Tum-on Input Pulse Width TpwiN-ON r mdel -  r loel -  ' 0K 50 - - 50 • ns
Tum-off Input Pulse width TpwiN-OFF r hoel”  r loel-  10K 40 - - 40 - ns
Tum-on Output Pulse Width Tpwcirr-ON RHDEL 3 ^LDEL 3 10K 40 - - 40 - ns
Tum-off Output Pulse Width TpwOUT-OFF r moel ”  r edel -  10K 30 - - 30 ns
Disable Tum-off Propagation Delay 
(DIS - Lower Outputs)

t dislow - 45 75 - 95 ns

Disable Tum-off Propagation Delay 
(DIS - Upper Outputs)

T qishigh - 55 85 * 105 ns

Disable to Lower Tum-on Propagation Delay 
(DIS - ALO and BLO)

t d iplh - 40 70 • 90 ns

Refresh Pulse Width (ALO and BLO) T r e f -pw 240 410 550 200 600 ns
Disable to Upper Enable (DIS - AHO and BHO) t u en - 450 620 - 6S0 ns

TRUTH TABLE
INPUT OUTPUT

A LI, BLI AHI, BHI U/V DIS ALO, BLO AHO, BHO
X X X 1 0 0
1 X 0 0 1 0
0 1 0 0 0 1
0 0 0 0 0 0
X X 1 X 0 0

NOTE: X signifies that input can be either a “1" or ■จ".



HIP4081A
Pin Descriptions

PIN
NUMBER SYMBOL DESCRIPTION

1 BHB B High-side Bootstrap supply. External bootstrap diode and capacitor are required. Connect cathode of boot­
strap diode and positive side of bootstrap capaato r to this pin. Internai charge pump supplies 30pA out of this 
pin to maintain bootstrap supply. Internal circuitry dam ps the bootstrap supply to approximately 12.8V.

2 BHI B High-side Input Logic level Input that controls BHO driver (Pin 20). BLI (Pin 5) high level Input overrides BHI 
high level input to prevent hail-bridge shoot-through, see  Truth Table. DIS (Pin 3) high level input overrides BHI 
high level Input. The pin can be dnven by signal levels of ov to 15V (no greater than VDD). An internal 100pA 
pull-up to Vqo will hold BHI high, so no connection is required if high-side and low-side outputs are to be con­
trolled by the low-side input.

3 DIS Disable input Logic level input that when taxen high sets all four outputs low. DIS high overrides all other inputs. 
When DIS Is taken low the outputs are controlled by the other inputs. The pin can be driven by signal levels of 
ov to 15V (no greater than Vqq). An internal 100pA pull-up to Vqo will hold DIS high if this pin is not driven.

4 VSS Chip negative supply, generally will be ground.
5 BLI B Low-side Input. Logic level input that cont'ols BLO driver (Pin 18). If BHI (Pin 2) is driven high or net connected 

externally then BLI controls both BLO and BHO drivers, with dead time set by delay currents at HDEL and LDEL 
(Pin 8 and 9). DIS (Pin 3) high level input overrides BLI high level input. The pin can be driven by signal levels 
of OV to 15V (no greater than Vqq). An internal 100pA pull-up to Vqo will hold BLI high if this pin is not driven.

6 ALI A Low-side Input Logic level input that controls ALO driver (Pin 13). If AHI (Pin 7) is driven high or not connected 
externally then ALI controls both ALO and AHO drivers, with dead time set by delay currents a t HDEL and LDEL 
(Pin 8 and 9). DIS (Pin 3) high level input overrides ALI high level input. The pin can be driven by signal levels 
of OV to 15V (no greater than Vqo). An internal 100pA pull-up to Vqo will hold ALI high if this pin is not driven.

7 AHI A High-side Input Logic level Input that controls AHO driver (Pin 11). ALI (Pin 6) high level input overrides AHI 
high level input to prevent half-bridge shoct-through, see  Truth Tablé. DIS (Pin 3) high level Input overrides AHI 
high level Input. The pin can be driven by signal levels of ov to 15V (no greater than Vqo). An Internal 100pA 
pull-up to Vqo will hold AHI high, so no connection is required if high-side and low-side outputs are to be con­
trolled by the low-side input.

8 HDEL High-side turn-on DELay. Connect resistor from this pin to VSS to set timing current that defines the turn-on de­
lay of both high-s.Je drivers. The low-side drivers turn-off with no adjustable delay, so the HDEL resistor guar­
antees no shoot-through by delaying the turn-on of the high-side drivers. HDEL reference voltage Is 
approximately 5.1V.

9 LDEL Low-side turn-on DELay. Connect resistor from this pin to v ss to set timing current that defines the turn-on delay 
of both low-side drivers. The high-side drivers turn-off with no adjustable delay, so the LDEL resistor guarantees 
no shoot-through by delaying the turn-on of the low-side drivers. LDEL reference voltage Is approximately 5.1V.

10 AHB A High-side Bootstrap supply. External bootstrap diode and capacitor are required. Connect cathode of boot­
strap diode and positive side of bootstrap capacitor to this pin. Internal charge pump supplies 30nA out of this 
pin to maintain bootstrap supply. Internal circuitry clamps the bootstrap supply to approximately 12.8V.

11 AHO A High-side Output. Connect to gate of A High-side power MOSFET.
12 AHS A High-side Source connection. Connect to source of A High-side power MOSFET. Connect negative side of 

bootstrap capacitor to this pin.
13 ALO A Low-side Output. Connect to gate of A Low-side power MOSFET.
14 ALS A Low-side Source connection. Connect to source of A Low-side power MOSFET.
15 < o o Positive supply to gate drivers. Must be same potential as Vqo (Pin 16). Connect to anodes of two bootstrap 

diodes.
16 Vqo Positive supply to lower gate drivers. Must be same potential as v cc  (Pin 15). De-couple this pin to VSS (Pin 4).
17 BLS B Low-side Source connection. Connect to source of B Low-side power MOSFET.
18 BLO B Low-side Output. Connect to gate of B Low-side power MOSFET.
19 BHS B High-side Source connection. Connect to source of B High-side power MOSFET. Connect negative side of 

bootstrap capacitor to this pin.
20 BHO B High-side Output. Connect to gate of B High-side power MOSFET.



HIP4081A
Timing Diagrams

X » A OR B, A  A N D  B H ALVES  O F  BR ID G E CO N TR O LLER  A R E  INDEPENDENT

Tlphl Thphl

(10%-90%) (10%-90%)

FIGURE 1. INDEPENDENT MODE

พ V  -  DIS -  0

------------------\_______________/----------------------\_____________/—

XHI -  HI O R  NOT C O N N ECTED

- --------\______ /------ ร_____ /
" _____ /----- \  /----- V

RGURE 2. BIST ATE MODE

\

\ __________________/

J ~ --------- s _

FIGURE 3. DISABLE FUNCTION
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HIP4081A
Typical Performance Curves V D 0ะ. V CC -  VAMB = V BHB » 12V, vss= V*Lร» V BUร » VAHS = V BHS = ov, R h d e l - «LQEL-

lo o k  and TA =» 25°c, Unless Otherwise specified
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F IG U R E  5. ID00, NO -LO AD  lD0 S U P P LY  C U R R E N T  vs 
F R E Q U E N C Y  (kHz)
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FIG U RE  6. SIDE A , B FLO ATIN G  S U P P LY  B IA S  C U R R E N T  vs 
F R E Q U E N C Y  (LO A D  = 1000pF)

F IG U RE  7. ICC0, NO -LO AD  lc c  S U P P LY  C U R R E N T  vs 
F R E Q U E N C Y  (kHz) T E M P E R A T U R E
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FIG U RE  8. IAHB. >BHB. N O -LO A D  f l o a t i n g  s u p p l y  b i a s  
C U R R E N T  v s  FR E Q U E N C Y

FIG U RE  9. A U , B U , AHI, BHI LOW  L E V E L  INPUT C U R R E N T  llL 
v s  TE M PE R A T U R E



HIP4081A
Typical Performance Curves V D3 a v c c  = v ^ g  = V BHB a 12V, v ss a VALS a V BLS a ร a VBHS a ov, Rhdel 3 R i d e l 3

10K and TA a 25°c, Unless Otherwise Specified

JUN CTION  T E M P E R A T U R E  (°C)

FIGURE 10. AHB - AHS, BHB - BHS NO-LOAD CHARGE PUMP 
VOLTAGE vs TEMPERATURE
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FIGURE 11. UPPER DISABLE TURN-OFF PROPAGATION 
DELAY T0,shigh v s  t e m p e r a t u r e
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FIGURE 12. DISABLE TO UPPER ENABLE, TUCNf
PROPAGATION DELAY vs TEMPERATURE
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FIGURE 13. LOWER DISABLE TURN-OFF PROPAGATION 
DELAY Tdislow v s  t e m p e r a t u r e

-50 -25 0 25 50 75 100 125 150

JUN CTION  T E M P E R A T U R E  (°C)

FIGURE 14. TREF.PW r e f r e s h  p u l s e  w id t h  v s  
TEMPERATURE
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FIGURE 15. DISABLE TO LOWER ENABLE TDLPLH
PROPAGATION DELAY vs TEMPERATURE
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HIP4081A
Typical Performance Curves VpQ =. vcc = v̂ a - V bhb = 12V, vss.  v̂ s = VBLS = vwร .  V BHS = ov, RH0EL =. RL0EL =

10OK and TA 3 25°c, Unless Otherwise specified

JUN CTIO N  T E M P E R A TU R E  (°C)

ค GURE 22. VLDEL, VHDEL VOLTAGE vs TEMPERATURE FIGURE 23. HIGH LEVEL OUTPUT VOLTAGE vcc - V0H vs BIAS 
SUPPLY AND TEMPERATURE AT 100mA
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FIGURE 24. LOW LEVEL OUTPUT VOLTAGE V0L vs BIAS 
SUPPLY AND TEMPERATURE AT 100mA
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FIGURE 26. PEAK PULLUP CURRENT l0 * vs BIAS SUPPLY 
VOLTAGE
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V q o» V c c » Va h b . V bhb  (VI

FIGURE 25. PEAK PULLDOWN CURRENT l0 vs BIAS SUPPLY 
VOLTAGE
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FIGURE 27. LOW VOLTAGE BIAS CURRENT lD0 (LESS
QUIESCENT COMPONENT) vs FREQUENCY AND 
GATE LOAD CAPACITANCE



HIP4081A

Typical Performance Curves V0D « vcc .  V*HB 3 VBHB =■  12V. vss » VALS.  VBLร > VAHS.  VBHS » ov. Rhoel *
100K and TA = 25°c, Unless Otherwise Specified (Continued)
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F IG U R E  28. HIGH V O LTAG E  LEV E L -S H IFT  C U R R EN T  vs FR E Q U E N C Y  AN D -B U S  VOLTAG E
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F IG U R E  29. U N DERVO LTAGE LO C K O U T  vs T E M P E R A T U R E
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F IG U R E  30. MINIMUM D EAD-TIM E vs D E L  R E S IS T A N C E
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1. DEVICE CD4069UB PIN 7 .  COM. PIN 14 = + 12V.
2. COMPONENTS L1 . L2, C l , C2. c x .  CY. R30, R311 NOT SUPPLIED. 

REFER TO APPLICATION NOTE FOR DESCRIPTION OF INPUT 
LOGIC OPERATION TO DETERMINE JUMPER LOCATIONS FOR 
JMPR1 - JMPR4.

FIGURE 31. HIP4081A EVALUATION PC BOARD SCHEMATIC
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FIGURE 32. HIP4081A EVALUATION BOARD SILKSCREEN
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HIP4081A
Dual-In-Line Plastic Packages (PDIP)

INDEX _ ^  ๆ, AREA- ifi.1 2  3 ท N/2o  IJ  ‘พ! |พ1

Eg
A2น น

e r n e L
A1 + 

*c
.£ !  0 .0 10  (0.25)(ฐ)! c  I A |B0

E20.3 (JEDEC MS-001-AD ISSUE D)
20 LEAD DUAL-IN-UNE PLASTIC PACKAGE

NOTES:
1. Controlling Dimensions: INCH. เท case  of conflict between 

English and Metric dimensions, the inch dimensions control.
2. Dimensioning and tolerancing per ANSI Y14.5M-1982.
3. Symbols are defined in the "MO Series Symbol List" in Section 

2.2 of Publication No. 95.
4. Dimensions A, A1 and L are m easured with the package seated 

๒ JEDEC seating plane gauge GS-3.
5. D, D1, and El dimensions do not include mold flash or protru­

sions. Mold flash or protrusions shall not exceed 0.010 inch 
(0.25mm).

6. E and [eA| are m easured with the leads constrained to be per­
pendicular to datum I -C-1.

7. e0 and ec are m easured at the lead Ups with the leads uncon­
strained. ec  must be zero or greater.

8. B1 maximum dimensions do not include dambar protrusions. 
Dambar protrusions shall not exceed 0.010 inch (0.25mm).

9. N is the maximum number of terminal positions.
10. Comer leads (1, N. N/2 and N/2 + 1) for E8.3. E16.3, E18.3, 

E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch 
(0 7 6 - 1.14mm).

SYMBOL
INCHES MILUMETERS

NOTESMIN MAX MIN MAX
A - 0.210 - 5.33 4

A1 0.015 - 0.39 - 4
A2 0.115 0.195 2.93 4.95 -
B 0.014 0.022 0.356 0.558 -

B1 0.045 0.070 1.55 1.77 8
c 0.008 0.014 0.204 0.355 -
D 0.980 1.060 24.89 26.9 5

D1 0.005 - 0.13 - 5
E 0.300 0.325 7.62 8.25 6

E1 0.240 0.280 6.10 7.11 5
e 0.100 BSC 2.54 BSC •

0.300 BSC 7.62 BSC 6
®B - 0.430 • 10.92 7
L 0.115 0.150 2.93 3.81 4
N 20 20 9

Rev. 0 12/93



ประวัต ิผ ้เข ียน

นายปินนเรศ อุดตมะเวทิน ๓ ดเมื่อวันที่ 22 กุมภาพันธ์ พ.ศ. 2515 ท่ี ร.พ. พระปกเกล้า 
อ. เมือง จ.จันทบุรี จบการศึกษาชั้นอุดมศึกษาจากภาควิชาวิศวกรรมไฟฟ้า คณะวิศวกรรม- 
ศาสตร์ สถาบันเทคโนโลยีพระจอมเกล้าพระนครเหนือ ได้รับปริญญาวิศวกรรมศาสตร์บัณฑิต 
(วศ.บ.) สาขาวิศวกรรมไฟฟ้า (อิเล็กทรอนิกส์กำลังและระบบควบคุม) ในปีการศึกษา 2536 
จากนั้นปี 2537 เข้าเป็นนิสิตปริญญาโท ภาควิชาวิศวกรรมไฟฟ้า วิชาเอกอิเล็กทรอนิกส์กำลัง 
คณวิศวกรรมศาสตร์ จ ุฬาลงกรณ ์มหาวิทยาล ัย ปัจจุบันเป็นวิศวกร 4 ส่วนวิศวกรรมระบบสื่อ- 
ล ัญ ญ าณ  ฝ่ายวิศวกรรมระบบโทรคมนาคม องค์การโทรศัพท์แห่งประเทศไทย
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