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Notes: a) For C. values, see graph on page 9.
b) Cc must be rated for full supply voltage.
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PA441DF
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.

Connect to the current limit resistor. Output current flows into/out of this pin
15 cL through Ra. The output pin and the load are connected to the other side of Rct.

Compensation capacitor connection. Select value based on Phase Compensation.
17,19 cc See applicable section.

21 ouT The output. Connect this pin to load and to the feedback resistors.
All Others NC No connection.
PA441DW
Pin Number Name Description

1 -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 Rct.

Compensation capacitor connection. Select value based on Phase Compensation.
89 cc See applicable section.

10 ouT

The output. Connect this pin to load and to the feedback resistors.

e
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PA443DF
Pin Number Name Description
1 +Vs_A The positive supply rail for channel A.
Connect to the current limit resistor. Output current flows into/out of this pin
3 CLA through Ra. The output pin and the load are connected to the other side of Rct.
Compensation capacitor connection for channel A. Select value based on Phase
4,5 CC_A Compensation. See applicable section.
OUT_A The output for channel A. Connect this pin to load and to the feedback resistors.
-IN_B The inverting input for channel B.
+IN_B The non-inverting input for channel B.
12 -Vs_B The negative supply rail for channel B.
13 +Vs_B The positive supply rail for channel B.
Connect to the current limit resistor. Output current flows into/out of this pin
15 cLB through Ra. The output pin and the load are connected to the other side of Rct.
Compensation capacitor connection for channel B. Select value based on Phase
16,17 ccs Compensation. See applicable section.
18 OUT_B The output for channel B. Connect this pin to load and to the feedback resistors.
20 -IN_A The inverting input for channel A.
21 +IN_A The non-inverting input for channel A.
24 -Vs_A The negative supply rail for channel A.
All Others NC No connection.
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e

YIZEEEDALEY ., TC = 25°C, CC = 6.8pF, DCA N DRI DIETT . BRBEIXEHRTT , /TKY]
SNT-1EHRIE. FNFPA441DF, PA441DW., PA443DFDIEZERLET . ({5l : PA441DF/PA441DW/PA443DF)

HA BTN
PA441DF PA441DW PA443DF
Parameter Symbol Units|
Min Max | Min Max | Min Max

Supply Voltage, total +Vs to -Vs 350 * * \%
Output Current, continuous within SOA '0 60 * * mA
Output Current, peak 'o 120 * * mA
Power Dissipation, continuous @ Tc = 25°C? PD 12 9 12 W
Input Voltage, differential VIN (Diff) -16 +16 i i i i v
Input Voltage, common mode Vem -Vs +Vs * * * * \Y
Temperature, pin solder, 10 sec 220 260 220 °C
Temperature, junction 2 T 150 * * °C
Temperature, storage -65 150 * * * * °C
Temperature Range, powered (case) TC -40 125 * * * * °C

1. TR EH DLV BY . PAYMIDFRDE 7V FICBET 24D TY .

2. RRIEAMEECRBHEESEI L. WAFGNERYET ., BLMTTFEZRERT 512012, REOEHEEF

ZTEZEW, E= VI DT 2L —bESBL T,

SFEEIE: PA441IEPALSIEMOSFETD RSV DR A TR SN TULET . HERBEDRYIKL

[CIEEENBETT,
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AL
Parameter Test Conditions Min Typ Max Units

Offset Voltage, initial 5 20 mV

Offset Voltage vs. Temperature !  [25° to 85°C 17 250 pV/°C

Offset Voltage vs. Temperature ! [-25° to 25°C 18 500 pV/°C

Offset Voltage vs. Supply 3 pV/V

Offset Voltage vs. Time 80 pV/kh
200/2000

Bias Current, initial 2 50/100/50 /200 / pA

Bias Current vs. Supply 2/15/2 pA/V
200/1000

Offset Current, initial 2 50/100/50 /200 / pA

Input Impedance, DC 101 Q

Input Capacitance 3 pF

Common Mode Voltage Range +Vs-12

Common Mode Voltage Range -Vs+12

Common Mode Rejection, DC Vem = 90V DC 84 115 dB

o 20 kHz BW, Gain =2, Cc =
Noise, input referred 68pF 12 pV RMS

1. 95%FETHOINTHYTILTANEENE,
2. ERRIEIF. TV PEBRDIFEF A FULDERDICE—F RSV T EFAEFITLESSICERSNES,

Y&t

Parameter Test Conditions Min Typ Max Units
Open Loop at 15 Hz R.=5kQ 90 103 dB
Bandwidth, gain bandwidth prod-
uct @ 1 MHz 10 MHz
Power Bandwidth 280V p-p 35 kHz
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1
Parameter Test Conditions Min Typ Max Units
VVoltage Swing lo =40mA Vs + 12 Vs + 10 \Y
Current, peak ? 120 mA
Current, continuous 60 mA
Settling Time to 0.1% 10V step, Av=-10 2 ps
Slew Rate Cc=4.7pF 32 V/ps
Resistance, 10 mA 2 RcL=0Q 91 Q
Resistance, 40 mA 2 RcL=00 65 Q
1L REASNTOET A TR TETAMERTOER A,
2. BIRLT-ROLDE(L, #H DB DBEIZEMT Z2AELHYET
gR
Parameter Test Conditions Min Typ Max Units
Voltage +/-10 +/-150 +/-175 \Y,
Current, quiescent ? 2.2 2.5 mA

1. EREITFICEREHDOLLRY . PA443DF AN 77129 540D T,
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am BETFIE
Parameter Test Conditions Min Typ Max Units

PA441DF Resistance, AC junction .
to case F>60 Hz 6 7 C/W
PA441DF Resistance, DC junction .
to case F <60 Hz 9 11 C/W
PA441DF Resistance, junction to
Sir 1 Full temp range 25 °C/W
PA441DW Resistance, AC o
junction F>60 Hz 7 10 c/W
PA441DW Resistance, DC junction .
to case F <60 Hz 12 14 c/W
PA441DW Resistance, junction to
nir Full temp range 30 °C/W
PA443DF Resistance, AC junction .
to case, single amplifier F>60Hz 6 7 C/wW
PA443DF Resistance, DC junction .
to case, single amplifier F <60 Hz 9 n c/w
PA443DF Resistance, AC junction

> . o
to case, both amplifier? F>60 Hz 33 4 c/w
PA443DF Resistance, DC junction

< o
to case, both amplifiers 3 F<60Hz > 6 c/w
PA443DF Resistance, junction to
nir 1 Full temp range 25 °C/W
Temperature Range, case Meets full range specs -25 +85 °C

1. ERIEK. TV ERDIEFAVFULDBEEBICE—FRSVTZIZAEFIFLEESICERSNEY,
2. ERIE2 DD 7T DEHEBENELWMGEITERINET,
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Figure 7: Ve for lumit Figure 8: Power Response
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Figure 11: Quiescent Current
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Figure 12: Common Mode Rejection
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3. 41 MOSFET MR,
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DEALARILERLTNAZEITEELTHESWWN(ERERMN RIZES>TEANEL T B2RERDFIREILE
BYET), CNHDRIE. T—RBEMN2BCHIGEEERLTHEY . BED/ISVT—I 24T OHEBIRIZDONT
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Figure 15: SOA

200

120

[
o
o

50
40

30
20

10

Output Current From +V_or -V _(mA)

N W b~

10 20 30 50 100 200 300 500
Supply to Output Differential, Vs - Vo (V)

12 PA441/PA443U Rev F



MICROTECHNOLOGY PA441/PA443

PRFECTSTONPOWUFR=-~ANAI OG

—REFEER

REM. BIR. WEKET. BYUMTIT. EFRFIR. SOADER., BELUCEHDERICOWNTHREALTWLS T IS
—3a v /—MI—BRRE EDERBEE 1 ZHHHALIZELY, Apex MicrotechnologyDSEE£HT7 T r—i3
D)—=bSATS)  THOZHINEZF—T—9Tvo  BIUFHEF YD TIEL, www.apexana—log.com(Z7 %
ERLTLIESELY,

REWGETT)r—3a>

2DDPAMMTUTEETI RSV AT a—H DTV PORSANELTEMESE ST LT, BEORXMTEET660VEER
B9 AHEMTEET RN CNRYRTD—J1E, EREBEHBTA20 BRNTDT A% LIF5%EIZR-LET RN
ZRICEEET DL 22DT7UTIRRICLSITHESN , FEEN—BHLET, FHICOLTIX. 7TUr—>3ay
/—k200Bridge Mode Operation of Power Amplifiers (/XD —F7 2T DT ) yoF—FREME) 125 BL TS,

Figure 16: {8 &RMET7 ) r—a(O0—a Xk 660Vpp ETVRSA/Y)

R 20R

—e Wi
vlugl\/

20R
AMA

I

PIEZO
TRANSDUCER

-175V -175V

LR IE

A—TUN—THAOEFHREL BEO LR EELITEMLET  LBHEORERFIST(E. 402D —R
RECBIFBRAIL—T7A LB EI T Y OEDOERERLTVET  COBRIE, 50° DAERM
EERBLESEEDLDTY, MEEERT LS. 7TV r—2avDEE7T—RAERE (REABRERELES N
EHEEN ZHEL TSN NESRIEDHEZERT 55 FERENEROMREICKEFELE
T OTITEBLLESN HERITUY R TOTICMMENSHBEE UL DERINLET, NPOXOCOGHE
DEREREEDHHLDEERALTIZEN, MEILTUHDEF. ANEBSDI)YEL T RIBAGIMES
DA —N—2a—rDOEEZ #5102, TEDFEIFTREL TR,

TOMOREHICEATHEIR

HESIEL. T—E22—bD 3 2OTAYLTHR—,EINTNVET , ZhibIETSMALL SIGNAL RESPONSE |,
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EL T, Cc=68 pF MBI —T T AU MIREEZ THELLD, VA—XRIL—TH (% 10(20dB)IZF BHEMN
HDIEEL. 20dB DIKFHRE Cc=68pF DEIRD R MERDET , COXR M IEH 100kHz THREL, 7o TEIEK
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MMOREELT, FAARBH 85 M 50° ITHADLTLNET , Zhld, TGAIN AND COMPENSATION 7 Awk
DT—HRFFTRT50° DEBRBODEDTT , BLDEE. 7oTOHEAIFALIDBEEHEREZEIHLE
T, CDES1IESE . TSMALL SIGNAL RESPONSEIZ7AYrDA—T 2 )L —THigIE. E 2 O HIRIZKY T 1L
LET. EVMEZNIE, -1 DIEZEFDEBOA—ILA I, HEEAT-2 DESHFFO>O—ILATIZEEL
FI, ZDEE, 20F DAV TUHEERLTESEWLWHA T, BRIIRIRLTLENET,

REMMBITIE. RELFZERIE. BIL—T5AUEERAL—T 75O BBROR A DIESDEMN-2 12745
LIEEHBYVFERTA RE[ATHRHIL—THT IO DOEEH -2 FAL—T5 A DIEEMN 0 ITHE->TLES L. BIERAFE
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LTWET BIZIE Chio®D/—hTlE dA—TUIIN—THE A h—TH-2 DEEEHFO>T7T)r—avEE
ERESHDIAEETRII4—FN\voE0 @EIZ DV THBELTWEYT, B LU R—MID\TIE. T
ARYGADT T)r—2av IS ZFIZHBBWEHhELFEELY,

ETHIR
ELSEMESEBH1=0I21F . BERFIRIEMRCLZRE 2D RRALGIEHRA IR SIICER T IBELHYE
Y, ERGIRIEIRDEIIICFRTEES
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077V ..
ILI.‘I.{JTT = ﬁ= 35md
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Part Number | Apex Package Style Description
PA441DF DF 24-pin MO-166
PA441DW DW 10-pin SIP
PA443DF DF 24-pin MO-166 (dual OpAmp)
IV — X84 /L DF
S0[084]__
REF. -—1 '.'-._
HAERAARRAGAN —ARAARRRARARA
[ |
‘ ] INEEE
T )
38 |EHHHEHEHEEEE) o EREEETELELY
58 |—80 (91— 3 - e ]\ ||
= 224 [088] AN 14 ESDID
T 2'PLACES
-PIN 1 & ESD ID
|- 14°21°
ITOP & BOTTOM
ALL SIDES

e
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Surface Mou

NOTES:

NOOTAWN R

nt Layout

. Dimensions are millimeters & [inches].
. Bracketed alternate units are for reference only.
. Dimple on lid & ESD triangle denote pin 1.

Pins & Heat Slug: MATTE TIN / ST380

. Mold compound: MP-8000AN epoxy
. Package weight: .086 oz.
. Suggested surface mount layout for reference
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[0.55] | T[‘H 7] [ 100 [2540] 1. Dimensions are inches & [mm].
n 2. Triangle printed on lid denotes pin 1.
l 3. Pins: Alloy 510 phosphor bronze plated with matte tin
3 50 tin (150 - 300p") over nickel (50 p" max.) underplate.
APEX [12.70] 4. Package Material: Alumina with hermetic glass seal.
.09 [2.3] 75 5. Package weight: .1 0z [2.8 g]
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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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