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PINOUT DESCRIPTION TABLE

Pin Number Name Description
1 GND Amplifier ground connection
2,3,4,5 6,1 NC No connection pin. Do not connect anything to the pin
8 +VB Positive boost voltage pin
9,10,11,12,13 +Vs Positive supply voltage pin
14, 15, 16, 17, 18 ouT Output current sourcing pins
Current Limit Sense pin
19 +lcL Connect this pin to DUT side of the current limit resistor, (refer to typical

connection Figure 2)

20, 32, 33, 34,40, 41, 51, ) ]
57 NIC Pins are not connected internally

Current Limit Sense pin

21 -lcL Connect this pin to Load side of the current limit resistor, (refer to typical
connection Figure 2)
22,23,24,25,26 out Output current sinking pins
27,28, 29, 30, 31 -Vs Negative supply voltage pin
35 -VB Negative boost voltage pins

Compensation Capacitor pin

36 ce2 Connect a compensation capacitor from this pin to ground
Compensation capacitor pin
37 1 Connect a compensation capacitor from this pin to ground
38 -IN Inverting input pin
39 +IN Non - Inverting Input pin
Pin connected to an internal 5V reference. Connect a 0.1pF bypass capacitor
42 VR between this pin and GND. Do not use this pin as a reference for external
components.
43 VTEMP Temperature sensor output pin
44 PDWN Power Down pin
Over Current Flag
45 OCFLG High = No current limit, Low = Current limit, (must be connected to 5V
source through 5K resistor)
These pins should be shorted when using the PA165 and left open when
46, 47, 48 PFO, PF1, PF2 using the PA164
49, 50 GND Ground Connection, connect both these pins and pin 1 to ground.
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Figure 2: Typical Connection
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i
YIZETY DAELRY ., TC = 25°C, CC1 = CC2 = 3.3pF TY , BIREIEIL. VS = £100V, £VB = £VSIZERE
SNTWET, BRRL=1kRQ,

WX BTN
Parameter Symbol Min Max Units

Supply Voltage, total? +Vs to -Vs 205 Vv
Supply Voltage? +VB +Vs +Vs+15 v
Supply Voltage -VB -Vs-15 -Vs Vv
Supply Voltage® +VBto-VB 235 v
Output Current, peak, within SOA (PA164) 4 A
Output Current, peak, within SOA (PA165) 10 A
Power Dissipation, internal, continuous, PA164* 28 W
Power Dissipation, internal, continuous, PA165* 32 W
Input Voltage, common mode -Ve+10 +Ve-10 v
Input Voltage, Differential +22 Vv
Peak Reflow Temperature, 30s 250 °C
Temperature, junction 150 °C
Temperature, storage -40 150 °C
Operating Temperature Range, case -40 +85 °C

1. TINARADEBEMN 25°CLLEDZEDHENTY,

2. AEBEREDHMBIETA T T, —BIMLERERE (+Vs, -Vs) CRATAIENTEET . 1
B.2HRDEREE+VB~-VB DEHIERAHYET .

. VS M VB IZHEONDIGEEIL. RREEH 205V A D LIETTEEH A,

4. F—RBEX 25°CTY,
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Parameter Test Conditions Min Typ Max Units
Offset Voltage, initial -2 120 mV
Offset Voltage vs. Temperature  |-25°C to +85°C 6 250 pVv/°C
Offset Voltage vs. Supply 0.2 pV/V
Offset Voltage vs. Time 80 pV/kh
Bias Current, initial 23 200 pA
Bias Current vs. Supply 2 pA/V
Offset Current, initial 50 200 pA
Input Impedance, DC 101 Q
Input Capacitance 3 pF
Common Mode Voltage Range -VB+15 +VB-15 Vv
Common Mode Rejection, DC Vem = 290V DC 97 115 dB
Noise 1 MHz 13 nV/\Hz
vie %

Parameter Test Conditions Min Typ Max Units
Open Loop @ 15 Hz R.=5kQ 90 118 dB
Gain Bandwidth Product @ 1 MHz 20 MHz
Power Bandwidth 150Vep-p 80 kHz

PA164/PA165U Rev F



™

MICROTECHNOLOGY

PA164/PA165

PRFCTSTONSPOWFR<«~ANAI OG
Hih
Test PAl164 PA165 )
Parameter Conditi Units
onditions | i | Typ | Max | Min | Typ Max
_1A _ Ve-8
Voltage Swing (no boost voltage) [OVT= +Vs10 | s i i v
[VBI=| Vsl louT="1A -Vs+10 | -Vs+6 * * Y,
_1A - -
Voltage Swing (with boost voltage, [°VT= +Vs-1.8 [+Vs-1.3 * v
| VBl = |VsI+10V) louT="1A -Vs+2.2 |-Vs+1.6 * Vv
— 4A - -
Voltage Swing (with boost voltage, lout = V52 1+Vs-1.5 v
| VBl = |VsI+10V) louT = 4A -Vs+2.8 |-Vs+2.3 Vv
Current, peak, within SOA 4 10 A
Current, continuous, within SOA 1 4! A
o o2 10V step,
Settling Time to 0.1% AV =-10 1.5 3 ps
Slew Rate? Av = -10, Cc =0OpF 35 * V/ps
Av =-10,
Slew Rate Cc =3.3pF 29 * V/ps

1. [VBI=|VS| TEIES 515 A (X, SOAZEBZ AL ESITLTLEELY, SOAIZD N TIER4AZE, HABER
AT 12D WVTIEE18, 1925 BLTESLY,
2. BETRFICHEREFASTT A MERKIZIETARATWVEREA.

CURRENT LIMIT

Parameter Test Conditions Min Typ Max Units
Absolute Accuracy +25°C to 85°C 10 %
Temperature Dependency +25°C to 85°C 0.05 %/K

. ) ) Short to ground, settling to
Clamping Settling Time? the +10% of limit 3 ps
Current Limit Range, PA1641 10 1000 mA
Current Limit Range, PA165? 10 4000 mA
L 50mA current limit, 10V out-
Current Limit Delay (OC Flag) put voltage, short to ground 600 ns
Current Limit Circuit Input Bias/
<1 pA

Leakage Current

1. ERETEFICHERRE A TI A RERICETARENTOER A, ERFIRIEZL 10mA LITIZT HE, SAEAKIET

BEREMEAHYFET
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Parameter Test Conditions Min Typ Max Units
Supply Voltage Vs=+Vs-(-Vs) 20 205 v
Boost Supply Voltage Ve=+Vs-(-Vs) 30 Vs+30? v
Current, Quiescent 5.2 10 mA
1 R R ERDEHICHLTTELZS,
am BETFE
PA164 PA165
Parameter Test Conditions
Min Typ | Max | Min | Typ Max| Units
Resistance, AC, junction to case |F>60 Hz 2.4 3.2 1.1 2.8 °C/W
Resistance, DC, junction to case |F<60 Hz 3.4 4.4 1.5 3.9 °C/W
Resistance, junction to air Full temperature range 34 * °C/W
Temperature Range, case Meet full range specs -25 +85 * * °C
EE A —
Parameter Test Conditions Min Typ Max Units
Temp Sensor Output Voltage, .
¥ Tc=25°C 1.8 2 2.2 \%
TEMP
Temp Sensor “Gain”! Tc=25°C to +85°C 14.5 14.7 14.9 mV/°C
Temperature Accuracy Tc=25°C to +85°C 2.2 °C

1. BEE Y —OT (VIR RICHEREATT A HERIZETANSATOWER A,
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TLEBRIET) 7 (SOA)

PA164/PA165MMOSFETH AEkIE. NAR—FHABED KSI22RTL—oF2 02 DEESIAIZEL THIE
SNFHA, BNGEESIEEERNIBHEED AN SOAZHIBRLEY . HAHERE., HHIBEMOSFETIEEN S
ERTAFTAF—FRIZE > TBEIZAN\VIDLRESNTVET, L. BESIRILF—T34/\97IC
I HRED=DIC, NEDEFE) NN —F AT —REFERTIDHENHYET,

Figure 3: PA164 Safe Operating Area (SOA)
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Figure 5: Power Derating Figure 6: Current Limit vs. Current Limit
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Figure 9: Viempe vs. Temperature Figure 10: lq vs. Supply
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Figure 11: PA164 Vs Quiescent Current vs. Figure 12: PA164 Vg Quiescent Current
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Figure 13: PA164 Slew Rate Figure 14: PA164 Open Loop Phase
vs.Compensation Response, Cc = OpF
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Figure 15: PA164 Open Loop Frequency Figure 16: PA164 Output Voltage
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Figure 17: PA164 Output Voltage Figure 18: PA164 Small Signal Pulse
Swing (without additional boost Response
0.8
8.5
0.6
8
__ 04
75 iy S
> s v 0.2
2 7 &
= 5
> 6.5 > 0
£ 5
2 &6 g 02
“>- >
© 04
emala—— P
0.6
45 0.8
100 200 300 400 500 600 700 800 900 1000 -50 -30 -10 10 30 50 70 90 110130 150
Output Current (mA) Time (Ls)

PA164/PA165U Rev F 13



PA164/PA165

MICROTECHNOLOGY
PRFCTSTONPONFRANAIOG

Figure 19: PA165 Output Voltage Swing

(with additional boost voltage)
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Figure 21: PA165 Open Loop Phase
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Figure 20: PA165 Output Voltage Swing

(without additional boost voltage)
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PA164/PA165

Figure 23: PA165 Small Signal Pulse

Figure 24: PA165 Slew Rate
vs.Compensation
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Figure 25: PA165 Vs Quiescent Current vs. Figure 26: PA165 Vg Quiescent Current
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o A N [N
Nr—SXToay
Part Number | Apex Package Style Description
PA164 PQ 52-pin power quad
PA165 PQ 52-pin power quad
o 3
IV T—2X 2/ PQ
~’_1,0%5 RECOMM ENDED PAD LAYOLUT DETAL B
4XR .6 — 52X SCALE 18.000
A ARARARAAARARRAR [||:||][||]|][|]|]|]|:||]|]—]— e
— 1.35
B i iy
. - [ J—
| = = nrE = aa
: i - = | E
bt —-—-—- +-————— = 02000  [122.00 b —=-
25 —T: i B o = =
1076 o= : SHIFTED = =
3X : | o EFTOF AXIZE o a_s
= ] =5 ax =
| EEDETAL B
A TLELLL LLLALL pununogOnnDIg
PIN 1 g - fﬁ?e PN EHIETED LEST oF as
ee(2.178)

R.25—
MAX

SEE DETAIL A fo—— 1.00

REF.
( \1 — a4 Aleslae07
i

1
A8 010

+0.125
-0.050

NOTES:

. DIMENSIONS ARE IN MM [IN].

UNLESS OTHERWISE NOTED, TOLERANCES ARE +.25 [.010].
ANGLE TOLERANCES ARE #3-.

DRAWING SCALE IS 8.000.
ALL LEADS TO BE COPLANAR WITHIN 0.1 [.004].

e wWwNE
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NEED TECHNICAL HELP? CONTACT APEX SUPPORT! 20

For all Apex Microtechnology product questions and inquiries, call toll free 800-546-2739 in North America. For inquiries via email, please contact
apex.support@apexanalog.com. International customers can also request support by contacting their local Apex Microtechnology Sales
Representative. To find the one nearest to you, go to www.apexanalog.com IMPORTANT NOTICE

Apex Microtechnology, Inc. has made every effort to insure the accuracy of the content contained in this document. However, the information is
subject to change without notice and is provided "AS IS" without warranty of any kind (expressed or implied). Apex Microtechnology reserves the right
to make changes without further notice to any specifications or products mentioned herein to improve reliability. This document is the property of
Apex Microtechnology and by furnishing this information, Apex Microtechnology grants no license, expressed or implied under any patents, mask
work rights, copyrights, trademarks, trade secrets or other intellectual property rights. Apex Microtechnology owns the copyrights associated with the
information contained herein and gives consent for copies to be made of the information only for use within your organization with respect to Apex
Microtechnology integrated circuits or other products of Apex Microtechnology. This consent does not extend to other copying such as copying for
general distribution, advertising or promotional purposes, or for creating any work for resale.

APEX MICROTECHNOLOGY PRODUCTS ARE NOT DESIGNED, AUTHORIZED OR WARRANTED TO BE SUITABLE FOR USE IN PRODUCTS USED FOR LIFE
SUPPORT, AUTOMOTIVE SAFETY, SECURITY DEVICES, OR OTHER CRITICAL APPLICATIONS. PRODUCTS IN SUCH APPLICATIONS ARE UNDERSTOOD TO BE
FULLY AT THE CUSTOMER OR THE CUSTOMER'’S RISK.

Apex Microtechnology, Apex and Apex Precision Power are trademarks of Apex Microtechnology, Inc. All other corporate names noted herein may be
trademarks of their respective holders.
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