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PINOUT AND DESCRIPTION TABLE

Figure 3: External Connections
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For C.values, see graphs on page 8 & 9.

Note: Cc must be rated for full supply voltage.

Note: PA341CE Recommended mounting torque is 4-7 in»lbs (0.45 - 0.79 N»m)
CAUTION: The use of compressible, thermally conductive insulators may void warranty.
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PA341CE

Pin Number Name Description
1 cL Connect to the current Iimit resistor. Output current flows into/out ofthis pin
through Rci.. The output pin and the load are connected to the other side of Rct.
53 cc Compensation capacitor connection. S.elect vaIU(_e based on Phase Compensation.
! See applicable section.
4 ouT The output. Connect this pin to load and to the feedback resistors.
5 -IN The inverting input.
6 +IN The non-inverting input.
7 -Vs The negative supply rail.
8 +Vs The positive supply rail.
PA341DF
Pin Number Name Description
5 -IN The inverting input.
7 +IN The non-inverting input.
12 -Vs The negative supply rail.
13 +Vs The positive supply rail.
15 cL Connect to the current Iimit resistor. Output current flows into/out ofthis pin
through Rc.. The output pin and the load are connected to the other side of Ret.
17, 19 cc Compensation capacitor connection. §e|ect valug based on Phase Compensation.
See applicable section.
21 ouT The output. Connect this pin to load and to the feedback resistors.
All Others NC No connection.
PA341DW
Pin Number Name Description
-IN The inverting input.
2 +IN The non-inverting input.
3,4 NC No connection.
5 -Vs The negative supply rail.
6 +Vs The positive supply rail.
Connect to the current limit resistor. Output current flows into/out of this pin
7 CL through Rc... The output pin and the load are connected to the other side of Ret.
89 cc Compensation capacitor connection. §e|ect valug based on Phase Compensation.
! See applicable section.
10 ouT The output. Connect this pin to load and to the feedback resistors.
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HEx
WIZEREHDLLRY, TC = 25°C, CC = 6.8pF, DC AN DRI DIETT , ERBEEIXEHRIETT,

X RKXTER

PA341CE PA341DF PA341DW
Parameter Symbol Min Max | Min | Max | Min | Max Units
Supply Voltage, total +Vs to -Vs 350 * * \Y
Output Current, continuous within SOA lo 60 * * mA
Output Current, peak 120 * * mA
Power Dissipation, continuous @ T. = 25°C PD 12 * 9 w
Input Voltage, differential VIN (Diff) -16 +16 * * . * Vv
Input Voltage, common mode Vem -Vs +Vs * * * * \Y
Temperature, pin solder, 10s max. 350 220 220 °C
Temperature, junction ? T 150 * * °C
Temperature, storage -65 +150 * * * * °C
Temperature Range, powered (case) TC -40 125 * * * * °C

| RAEAREECTRBRIESE AL BRFGNEGYET ., SV MTTF EXREIT 5O, REDENHEZ
MR TEZEW, FLLF E—F oD T80 — TS RZEL,

PA341 [£ MOSFET DSV RATHERINTVNET  HFESMEESD)DEVIEWIZIEEESALETT,
HEIROW/ ST —D)NZEARYY S L(BeO)NEFENTNET , BELHRDREFBTH1=6. LY. 850°C
FBADREICILIHNNTESLY,
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Al
Test PA341CE, PA341DF PA341DW .

Parameter Conditions Min | Typ | Max | Min | Typ | Max Units
Offset Voltage, initial 12 40 * * mV
Offset Voltage vs. temperature ' [25° to 85°C 17 250 * * HV/°C
Offset Voltage vs. temperature ' |-25° to 25°C 18 500 * * HV/°C
Offset Voltage vs. supply 4.5 * HV/V
Offset Voltage vs. time 80 * pV/kh
Bias Current, initial 2 5/50 (50/200 100 2000 pA
Bias Current vs. supply 0.2/2 15 50 pA/V
Offset Current, initial 2 2.5/50 |50/200 100 1000 pA
Input Impedance, DC 10% * Q
Input Capacitance 3 * pF
Common Mode, voltage range +Vs-12 *
Common Mode, voltage range -Vs+12 *
Common Mode Rejection, DC Vcem = 290V DC 84 115 * * dB
Noise, broad band FI{(S):kTZsz' 337 * pV RMS

1. 95%FETHOINTTRRESN =S T,
2. /TRYISNI-1tHR (L. FNENPA341CEEPA3AIDFDEERLTLVET,

T
Test PA341CE, PA341DF PA341DW
Parameter . Units
Conditions Min Typ Max | Min Typ | Max
Open Loop @ 15 Hz R.=5kQ 90 103 * * dB
Bandwidth, gain bandwidth prod- @ 1 MHz 10 " MHz
uct
Power Bandwidth 280V p-p 35 * kHz
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1
Test PA341CE, PA341DF PA341DW .
Parameter Conditions Min Typ | Max | Min Typ Max Units
Voltage Swing lo =40mA 1Vs-12 | +Vs-10 * * \Y
Current, peak ! 120 * mA
Current, continuous 60 * mA
Settling Time to 0.1% 10 V step Ay =-10 2 * Rs
Slew Rate Cc =4.7pF 32 * V/ps
Resistance, 10mA 2 RcL=0Q 91 * Q
Resistance, 40mA 2 RcL=0Q 65 * Q
LREEFLFET A, TRTTRAMILTLEE A,
2. ;ZIRLI-RCLDMEIF, BH DB DBEIZEMT SLENHYFET .
-7/
Test PA341CE, PA341DF PA341DW .
Parameter Conditions Min | Typ | Max | Min | Typ Max Units
Voltage +10 +150 | 175 * * * \Y
Current, quiescent 2.2 2.5 * * mA
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PA341

am EFE
Test PA341CE, PA341DF PA341DW
Parameter . - - Units
Conditions Min Typ | Max | Min Typ Max
PA341CE Resist AC juncti
3 esistance, junction F> 60 Hz 54 6.5 °C/W
to case
PA341DF Resist AC juncti
3 esistance, junction F> 60 Hz 6 7 °C/W
to case
PA341DW Resi ACj i
3 esistance, AC junction F> 60 Hz 7 10 °C/W
to case
PA341CE Resi DCj i
341CE Resistance, DC junction F <60 Hz 9 10.4 °C/W
to case
PA341DF Resi DCj i
3 esistance, DC junction F <60 Hz 9 1 °C/W
to case
PA341DW Resi DCj i
3 esistance, DC junction F <60 Hz 12 14 °C/W
to case
PA341CE Resi j i
: 341CE Resistance, junctionto  [Full temp range 30 °C/W
air
PA341DF Resistance, junction to  [Full temp range .
1 25 c/wW
air !
PA341DW Resist ,
o esistance Full temp range 30 °C/W
junction to air
Meets full
Temperature Range, case eels airange | g +85 * * °C
spec's

1LEREIE, TUUAERD 1 FAIUFULDBEERICE—FRTVTE LA FFLIZBEICERAINET,

3 *x PA341DW D {L#%(%. Z£520 PA341CE, PA341DF Dt#kERILTY .
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Figure 4: Power Derating

Figure 5: VBE for ILumiT
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Figure 12: Quiescent Current
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Figure 14: Power Supply Rejection
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Figure 13: Common Mode Rejection
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Figure 15: Output Voltage Swing
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REEERBI(SOA)
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Figure 16: PA341CE and DF SOA
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Figure 17: PA341DW SOA
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—REEFEER

REM. BiR. WEERET. YT, BEFRHIE. SOAD R, B I UEHRDOERICOVTEHRBALTLST TS
—2av /—MI—iR7EIRE L DEEBIE 1ZHFHALZELY, Apex Microtechnology DSELWET J1)r—3
D)=t AT3) . TOZANEZF =TT VI BLPFHEFYMI DL TIL. www.apexana-log.comlZ7 %
AL TLZELY,

REHWGETT)r—3a>

$% . APPLICATION NOTE 20 “Bridge Mode Operation of Power Amplifiers”

2DDPAIM T U TRETI NSV RTA—H DT yORSA/NELTEMESE A ET, BIRNTAET660VDER
ERENEFAENTEET RN CNRYRT—V(E. GRRBICEVWTA20 BNNTD T A% LIFHEEIER
f=LET . RNERERILIZT BE. TUTIERICKSICHIESH , BEHIEBA—ELET,

Figure 18: Typical Application (Low Cost 660 Vp.p Piezo Driver)
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2. REBEQAVTUYEANSE., BBRDIFBERBOCT AN EDLYET , RIN=4.7k, RF=4ATKTHT AU IE11EBYE
T, HEZ(F47~68pFNE L TLELD, 47KIZI3pFZ A ST R HE103kHz TRIFEMA AR E LY 2MHZTIE
TAB D BENSITHEDL, BERNAREIRLOITGYET, REIEL T, DCHREEEHAVE—F X (IFE
BRETRTOAHBROLIEES) X5k QLUTEL TSN, F =, 7V T DA HARE ($96pF) [THIZ T, ##
BBCIR, DAV —0OVUryh(FRALBE) DBHEREN HDHE. FHRMERENETLZY., ChoDIERELAS
FTEBERRLEYLET . SEEREZVELTIEBE T, B AOHEREF AT T IIHELT. Zhi
RIN/RFZZTELTRFZEFIIEL TS, COBMD=OIZEFENDALTUoH I EE . 1HpFOEETY , =
DAETIX, ACEDCDITA—R NV I IT7 I B—DEENELLBYET  FREICIEHBYFERAD, [EULELRE
ET MAILTB E—EICRDIENTEET, 7TV —3> /—MIDGIBTIL., SERALI=EIFRDE L
REMHBRITOVWTEHFLGREALTLVET,

BT R
IELSEMESE =0 1E, ERFIRERRCLERE 2D R RIGHEEGESI TR LIIHERT DB EAHYET .
BRHFRIERRDLSIFRTEET,

I:
. Vg
I narr{4) Reg(Q)

VBE Z3R & 5I(Z(&. TVBE for ILIMIT JEWNSHRES STFFELVET . CDJ 57 TlE, VBE+E VBE-DHIR (L. B
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L5 VBE EIXBMBEETHY . TAERIZK>TEILT S HEMELAHYET, COTEEMEEZEELT. 21—
—I& VBE=0.6 DfEZE 20% T IFHEMTEET , TDHER. RCLIEIF 16QLHYFET, D RCLIEFXALTES
—7A D VBE & 20%IEmMEtEHL. ERHBDOHRKIEX 52mA LIGYET,
ERHRIEROEXNNER/MEIL, 7TV —2av DR REREZKVBEICE>THIRSINET . ZXD
VBEIX., 7T —Lav HDRLEVEREICI - TRESNE T, —ARMIC, XKDVBEIXVBE+=0.78VT, C
NIET=40° CTRELFT . RADHFRERDRLET DDIESOADT ST7M B, 120mADET/ VLA HERR
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Part Number | Apex Package Style Description
PA341CE CE 8-pin TO-3
PA341DF DF 24-pin MO-166
PA341DW DW 10-pin SIP
IV —2 X84/l CE

of amx ))o

A

_..| 77 [19.6] ‘_

0B3E.003 [2.3640.08]
25 [6.4] | | | r

1
45 [12.4] H H HH
246 [6.25] .217 [5.50] |

161 [4.08}%‘_ . .086 [2.17] —||—@ 040002 [1.0240.05] TP,

.000 ——

—.161 [4.08]
—.246 [6.25]

-.086 [2.17]
-.217 [5.50]

$.500 [812.70] 00% 0.08
—+. +0.
2.1567 505 [@3.96_0105]

2 PLACES
N o 8NN~ R.188 [R4.78]MAX.
Q®W - g O Q 2 PLACES
LA TRe e
— o™~ M 0o —
+ @ [t
a — O — N
w oy oot
I
1.187 [30.15] 2.100 [¢2.54]
1.53 [38.9]
NOTES:

Dimensions are inches & [mm].

Triangle printed on lid denotes pin 1.

Header flatness within pin circle is .0005” TIR, max.

Header flatness between mounting holes is .0015” TIR, max.
Standard pin material: Solderable nickel-plated Alloy 52.
Header material: Nickel —plated cold —rolled steel.

Welded hermetic package seal

Isolation: 500 VDC any pin to case.

NV~ WNE
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IV T— X84 /L DF

=8

(18]

16
— 13

90 (084
I-[EEF !
]

388888888ARA S A ——

OA

B
(a1
e

L { L
} 1
* THRWREERERREE _#j’g_,ﬂH@_HHHHHHH
g i [ 2 B e M UaEg
) [ i

R.46 [R.018]
YP.

1.00 [.0394] 42
LI - 23 [ .009]
] 053 0211
.56 [022] TYP. —I 040 016 T 0-4°
142 T [
[ 0586 — 318 [125] TYP T
15 [.006]REF

056] |:||:||:||:||:||:||:||:|
- . 1.60 [063] REF.
i |—11.1?.. ; 1,00 .03 10 [ 004]# e
14 H — |[——13.34 06 | 600 50 [ 031]
16.77 [ &
Surtace Mount Layout DETAIL A DETAIL B

NOTES

. Dimensions are millimeters & [inches].

. Bracketed alternate units are for reference only.

Dimple on lid & ESD triangle denote pin 1.

Pins & Heat Slug: CDA 194 copper with bismuth solder finish
. Mold compound: MP-8000AN epoxy

Package weight: .086 oz. [2.44 g]

. Suggested surface mount layout for reference only.
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IV r—S X8/ DW

022 | .16 NOTES:
[0.59] [4.17] 100 [25.40] 1. Dimensions are inches & [mm)].
2. Triangle printed on lid denotes pin 1.
3. Pins: Alloy 510 phosphor bronze plated with matte tin
tin (150 - 300p") over nickel (50 p" max.) underplate.
APEX 12 70 4. Package Material: Alumina with hermetic glass seal.
09 [2.3] 5. Package weight: .1 0z [2.8 g]
_l_ — A 97]
i ] —‘
24 [6.0] 5 21 0
R | _1__

04 [0.89] _.:_h: 010+002 — | 100[2.54] TYP,
[0.2540.05]

01 9+, 002
[0.48+0.05]
TYP.

NEED TECHNICAL HELP? CONTACT APEX SUPPORT!

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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