MICROCHIP

HV /7321

4-Ch. 5-Level £80V High-Voltage Ultrasound Pulser with T/R Switches

Features

» Power Sequencing Free 5 Output Levels
including RTZ (Return-to-Zero)

* -44 dB Single-Cycle Pulse-Inversion Second
Harmonic Distortion (HD2) at 5 MHz

» Output Voltage up to +80V

+ +2.5A Peak Output Current

+ +300 mA Current from Vpp/Vyn¢ in CW Mode-0
* Integrated T/R Switch & RX Damper Switch

» Bleeder Switches Achieve True Zero during RTZ
» Supports Both Transparent and Re-Timing Mode

» Re-Timing Clock Frequency Supports up to
220 MHz

* Built-In Output Protection Diodes and Clamp
Diodes

* +2.5/+3.3V Input Logic

 Built-In CW Switches to Pair with External CW
Transmitters (CW Mode-1)

* 9 mm x 9 mm 64-Lead VQFN Package

Applications

» Medical Ultrasound Imaging Systems
* NDT Ultrasound
 Piezoelectric or Capacitive Transducer Drivers

General Description

The HV7321 is a 4-channel, 5-level, ultrasound
transmitter with built-in T/R switches, output protection
diodes and clamp diodes. The HV7321 can provide up
to +2.5A and the output voltage swing can be up to
+80V. The HV7321 supports both Transparent and
Re-Timing mode. The re-timing clock frequency can
support up to 220 MHz. The re-timing feature helps
reduce the output jitter introduced by the driving the
field-programmable gate array (FPGA).

The HV7321 has two different modes for
CW transmission, CW-Mode 0 and CW-Mode 1.

In CW-Mode 0 (Mode = 0, PWS = 0), the Vpp4 and
VN1 rails are used for CW transmission. The output
current is reduced in CW Mode-0.

In CW-Mode 1, the HV7321 accepts the output of an
external CW beamformer as CW source.

The HV7321 is LVCMOS 2.5V/3.3V input compatible,
which can be interfaced with the FPGA directly.

The HV7321 is available in a 9 mm x 9 mm 64-Lead
VQFN package.

© 2016 Microchip Technology Inc.

DS20005639A-page 1



HV/7321

Package Types
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HV7321 — Block Diagram
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HV7321 — Typical Application Circuit
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HV/7321

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings 1

POSItiVe 10GIC SUPPLY (VL) et s -0.5V to +5.5V
All /O & CLK PIN VOIRAGE (V]0) - veemremeerieeiee e e -0.5V to +5.5V
POSIitive VOItAGE SUPPIY (VD) +++tevreerreermrtentieniit et siteete st ettt ettt et e st bbbt e sab e st e e san e et e saneenee e -0.5V to +5.5V
Positive gate driver SUPPIY (VGP) - e reerrreaririii ittt sttt ettt ettt b et beesnnenne e -0.5V to +13.5V
Negative gate driver SUPPIY (VGR) - eereeerrmii ittt -13.5V to +0.5V
High voltage positive SUPPIY (VPP 1) - .ereirereireiiiiiiiiisiei -1.0V to +85V
High voltage negative SUPPLY (VNNQ, 1,2) -+ swserrererrerereriseniitiisiiiee sttt -85V to +1.0V
CW INPUL VOIRBGE (VEIWIN) -+ veeerrmeermermeemeemeesmeeeestee e e s s s ee e eeesee e s e e eesr e e smeesneemeeene e e e eneennas -7.5V to +7.5V
TX PIN VOHBGE (V) -+t enveerretemeeenteeaiteeait ettt st ettt b ettt ettt b e sa e b e eas oo b e e e ab e et e e st e e bt e sh bt e bt e nan e et e e naneeneenees -85V to +85V
RX PIN {0 GND VOIAGE (VRX) +-vvtrvveerreermrieniieitte sttt ettt ettt ettt ettt ettt et s n e e bt e sen e e bt e nere e nteenene e e +0.7 to £1.4V
OPerating tEMPEIATUIE ..ottt e et et e s bt e rab e e e be et e e e saneeeeabeeenae 0°C to +85°C
SEOrage tEMPEIALUIE ........eiiiiieie ettt st b e et s eaee e e et e -55°C to +150°C
Maximum JUNCHON tEMPEIALUIE........coo ettt e e et e e e e ettt e e e e nnbe e e e e nsteeeaeeanneneaaeanns +130°C
Maximum NOt-IatCh-UP CUITENT ... e e e e e e e e e et eeee e e e eeaeeeaaesaaa s snnnnnsntnsnnnenes +100 mA
ESD Rating CW|N,TX, Vpp, VNN pins ...................................................................................................................... +500V
ESD RatinNg — @Il OtNEE PINS ...cii ettt e et e e e e e st e e e e e e sat bt e e e e s e sbaaeeasnbeeeeeesntseeaae e narnnaaean +2kV

T Notice: Stresses above those listed under “Maximum Ratings” may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at those or any other conditions above those indicated in the
operational sections of this specification is not intended. Exposure to maximum rating conditions for extended periods
may affect device reliability.

ELECTRICAL CHARACTERISTICS

Electrical specifications: V|_|_ =+2.5V, VDD =+5.0V, VPP0,1 = +80V, VNN0,1,2 =-80V, VGP =+10V, VGN =-10V,
Vgug = 0V, PWS = OEN = REN =1, Ty = 25°C, unless otherwise specified. Parameters in Bold apply over the
operating temperature range of Ty = T; = 0 to +85°C.

Parameter Sym. ‘ Min. ‘ Typ. ‘ Max. ‘ Unit ‘ Conditions
Operating Supply Voltages
Positive Logic Supply VL 2.25 2.50 3.60 Vv Note 1
Positive Voltage Supply Vpp 4.75 5.0 5.25 V  |Note 1l
Positive Gate Driver Supply Vap 8.0 10 12 vV Note 1
Negative Gate Driver Supply VaN -12 -10 -8.0 See Table 3-1.
) . Vppo 0 — 80 Note 1
High Voltage Positive Supply Verr 0 — 30 \Y Must be Vppg 2 Vpp
- , VNNO -80 — 0 Note 1
High Voltage Negative Supply Vit 50 — 0 Vv Must be Viyno < Vit
Operating Supply Current
V| Quiescent Current ILLq — 0.06 0.7 MA
Vpp Quiescent Current Ibpa — 30 80 MA
Vppg Quiescent Current IpPoQ — 0.37 6 MA
Vnno Quiescent Current INNOQ -9 -0.78 — MA  |OEN=REN=0
Vpp1 Quiescent Current Ipp1Q — 0.44 10 MA
VN1 Quiescent Current INN1Q -10 -1.46 — MA
Vnn2 Quiescent Current INN2Q -7 -3.84 — MA

Note 1: Characterized only; not 100% tested in production.
2: Design guidance only.
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HV/7321

ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical specifications: V|_|_ =+2.5V, VDD =+5.0V, Vpp0’1 = +80V, VNN0,1,2 =-80V, VGP =+10V, VGN =-10V,
Vsyug = 0V, PWS = OEN = REN =1, Ty = 25°C, unless otherwise specified. Parameters in Bold apply over the

operating temperature range of T = T; = 0 to +85°C.

Parameter Sym. Min. Typ. Max. Unit Conditions
Vpp Current IppEN — 0.9 1.0 mA
Vppg Current lpPoEN — 0.1 0.13 mA
Vo Current oen | 012 | 01 | — | ma [fFOMHz
folk = 0 MHz
Vpp1 Current IpP1EN — 0.1 0.13 MA | MODE =0 or 1
VN1 Current INN1EN -0.12 -0.1 — mA
VN2 Current INN2EN -0.05 | -0.03 — mA
V| L Current with Re-Timing ILLRT — 0.11 0.3 mA | fcLk =80 MHz
] o TX one-channel output, no load,
Vpp Current with Re-Timing IDDRT — 7.08 8 mA continuous, Note 1
VL Max. Current of SEL = 0/1 ILLs — 23 40 pA
Vpp Max. Current of SEL = 0/1 Ibps — 1.5 1.7 mA [CLK=0
Vgp Max. Current of SEL = 0/1 Igps — 2.6 4 mA |PWS =1
Vg Max. Current of SEL = 0/1 lons -14 -9 — | mA :V'ODE =0 oo
Vepg Current of SEL = 0 ¥ lppos — 136 | 146 | mA cgﬁgﬂleﬁgglsusing "Dl'g(ﬁon':zNé?\annel
Vno Current of SEL =0 () InNOS -132 | -125 — mA | output continuous, no load, at
Vppq Current of SEL = 1 () lpp1s — 148 | 158 | mA |5MHz
Vw1 Current of SEL = 1 (1) INN15 -150 | -143 — mA
Vgp Current of SEL = 1 lepcw — 1.0 2.0 mA | TX one-channel output 5 MHz,
Vgn Current of SEL = 1 lcnew | 8.0 | -5.0 — mA | continuous, no load
Vpps Current of SEL = 1 boicw | — | 17 | 26 | mA \F/,\F;\j’é’ ZN,\%BEE’XO
VN1 Current of SEL =1 INNTCW -20 -15 — mA | CW Mode-0, Note 1
CWSW High-Voltage Analog Switch
CW Switch Input Voltage Vewino-3 | -7.0 — +7.0 \Y
VYoV Analog Byen Rowsw | — | 265 | 35 | Q |lowsw=2100mA
TRSW Off Withstand Voltage Vewsw -80 — +80 Vo |lgw=+1.0 yA
CWSW Off Capacitance to GND c — 5.0 — F MODE =1, 1 MHz, 0 dBm,
CWSW On Capacitance to GND |~ SWSW [ 60 — P* Ibc ov, Note 1
CWSW Switching On Time — 800 1100 50% MODE rise to CWSW on/off
CWSW Switching Off Time fewsw — 66 90 S INote 1
TX Output P-Channel MOSFET on Vppg
On-Resistance RoN po — 8.5 19 Q |lgp=100 mA
1 15 o A \N/,;,ig z +25V, R = 1.0Q to GND
Peak Output Current louT Po . 2s A Vepg = +80V, R_= 1,00 to GND
' ' o Note 1
Note 1: Characterized only; not 100% tested in production.

2: Design guidance only.
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HV/7321

ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Specifications: V|_|_ =+2.5V, VDD =+5.0V, Vpp0’1 = +80V, VNN0,1,2 =-80V, VGP =+10V, VGN =-10V,
Vgug = 0V, PWS = OEN = REN = 1, Ty = 25°C, unless otherwise specified. Parameters in Bold apply over the

operating temperature range of T = T; = 0 to +85°C.

Parameter Sym. ‘ Min. ‘ Typ. ‘ Max. ‘ Unit ‘ Conditions
TX Output P-Channel MOSFET on Vppy
On-Resistance at PWS =1 — 16 21
- Ron_p1 Q |lgp=100 mA
On-Resistance at PWS =0 - — 33 43
1 0.8 1.0 —_ Vppo 1= +25V, RL =1.0Q to GND
Peak Output Current at PWS =1 @ .
| 1.5 1.75 — A Vppp, 1= +80V, R = 1.0Q to GND
N Y — Vpp 1 = +25V, R, = 1.0Q to GND
Peak Output Current at PWS =0 @ :
0.8 0.95 — Vppp,1 = +80V, R = 1.0Q to GND
TX Output N-Channel MOSFET on Vg
On-Resistance Ron_No — 8 10 Q |lgp=100 mA
) -1.4 -1.7 — A | Vnno =-25V, R =1.0Q to GND
Peak Output Current louT NO
- -2.0 -2.3 — A | Vnno =-80V, R = 1.0Q to GND
TX Output N-Channel MOSFET on V1
On-Resistance at PWS = 1 — 1 13
N RON N1 Q ISD =100 mA
On-Resistance at PWS =0 - — 36 45
— -1.2 -1.0 \Y, =-25V, R =1.0Q to GND
Peak Output Current at PWS = 1 1) NNO,1 L
| —_— -1.6 -1.3 A VNN0,1 = -80V, RL =1.0Q to GND
ol UM — ] 04 | 03 Vino 1 = 25V, R, = 1.0Q to GND
Peak Output Current at PWS =0 @ :
— -0.55 -0.4 Vnno, 1= -80V, R = 1.0Q to GND
TX Damping P-Channel MOSFET on GND
On-Resistance Ron_pomp — 7.0 16 Q Isp =100 mA
) | 23 2.7 — A |R_=1.0Q from -25V to TX
Peak Output Current OUT_PDMP 53 o8 _ A |R_=1.0Q from -80V to TX
TX Damping N-Channel MOSFET on GND
On-Resistance RON_NDMP —_ 7.0 16 Q ISD =100 mA
o | — -2.0 -1.8 A R =1.0Q from +25V to TX
Peak Output Current OUT_NDMP [~ 23 20 A |R_=1.0Q from +80V to TX
RTZSW Auto Bleed High-Voltage Analog Switch
RTZSW On-Resistance (V) Rrrzsw — 238 270 Q |lsp=£1.0mA
RTZSW Off Withstand Voltage (Y | Vrrzsw | -80 — +80 vV |lsw=%100 pA
TX OUTPUT lIsolation Diodes and Bleed Resistor
Diode Forward Voltage VE — 0.96 1.9 V | lgm =300 mA, Note 1
Forward Continuous Current lEm — 300 — mA | Note 2
Peak Forward Pulse Current lFsm — 3.0 — A |PW =50 ns, Note 2
Total Capacitance of 2-diode Cr — 3.5 — pF [at1MHz, 1 dBm, OV DC, Note 2
TX/RX Bleed Resistor to GND Rp 1 15 20 kQ |Notel

Note 1. Characterized only; not 100% tested in production.

2: Design guidance only.
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HV/7321

ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical specifications: V|_|_ =+2.5V, VDD =+5.0V, Vpp0’1 = +80V, VNN0,1,2 =-80V, VGP =+10V, VGN =-10V,
Vsug = 0V, PWS = OEN = REN =1, Ty = 25°C, unless otherwise specified. Parameters in Bold apply over the
operating temperature range of T = T; = 0 to +85°C.

Parameter Sym. ‘ Min. ‘ Typ. ‘ Max. ‘ Unit ‘ Conditions
TRSW and RXDMP Switches
onResstor R | — | 18 | 2 | oo g
TRSW Off Withstand Voltage VTrsw -80 — +80 V  |lgw =100 pA, Note 1
RX to GND Protection Diode VE — 1.5 2.2 V  |lg=+100 mA, Note 1
RXDMP Switch On-Resistance Rrxpmp — 17 21 Q |lgp=+1.0mA, Note 1
RX Pin to GND Capacitance Crxc — — 7.0 pF |1 MHz, 1 dBm, OV DC, Note 2

Built-In Gate Drive Voltage Linear Regulato

rs

Output P-Channel Gate Drive

Voltage Referenced to Vppg Vero 2 | 46 38 V' | Ven - Vepo <10V
Output P-Channel Gate Drive
Voltage Referenced to Vpp4 VeFs 2 | 46 38 Vo |Ven-Vepr <10V
Output N-Channel Gate Drive
Voltage Referenced to Viyno ViFo 3.3 42 52 Vo | Ver- Vo > 10V
Output N-Channel Gate Drive
Voltage Referenced to V1 VNF1 33 42 52 Vo |Vep - Vint > 10V
Output N-Channel Gate Drive
Voltage Referenced to GND Vpos 32 42 52 v
Output P-Channel Gate Drive
Voltage Referenced to GND VneG 2 | 45 | 38 v
Dropout Voltage of (Vppg-Vgn) | Voopro | -29 | -26 | -24 v
DI"OpOUt VoItage of (Vpp1 - VGN) VDOPF1 -2.9 -2.6 -2.4 \%
Dropout Voltage of (VGP - VNNO) VDONFO 3.0 3.3 3.6 \Y
Dropout Voltage of (VGP - VNN'I) VDONF1 3.0 3.3 3.6 \%
Dropout VoItage of (VNEG - VGN) VDONEG 2.9 3.3 3.5 \%
Dropout Voltage of (VGP - Vpos) VDOPOS -2.8 -2.6 24 \Y
Logic & Clock Input Characteristics
Input Logic Low Voltage Vi 0 — 10.2V| L \Y,
Input Logic High Voltage V4 08V | — VL \Y
Input Logic Low Current I -1.0 — — MA |Note 1
Input Logic High Current IH — — 1.0 MA  |Note 1l
Input Capacitance Cin — 20 3.0 pF |Note 2
o :

OEN Switching On Time — | 200 | — | ps [20% OENrisetoTXready,

¢ Note 2

OEN

. ) 50% OEN fall to TX all output
OEN Switching Off Time - 20 - NS | FETs on HV rails are off, Note 1
Thermal protection OTPy & UVLO
OTPy Output Max. Pull-Up VoH — — 5.25 \
— — 0.1 V  |at 100 pA
OTPy Output Low Max. Voltage VoL
— — 0.4 V  |at4.0mA

OTPy Output High Current loFF — — 15 MA | 25°C, at 5.25V pull-up, Note 1

Note 1:

Characterized only; not 100% tested in production.
2: Design guidance only.
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HV/7321

ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical specifications: V|_|_ =+2.5V, VDD =+5.0V, VPP0,1 = +80V, VNN0,1,2 =-80V, VGP =+10V, VGN =-10V,
Vsyg = 0V, PWS = OEN = REN =1, Ty = 25°C, unless otherwise specified. Parameters in Bold apply over the
operating temperature range of Ty = T; = 0 to +85°C.

Parameter Sym. Min. Typ. Max. Unit Conditions
Thermal Shutdown Trip Point T1rRIP 125 138 160 °C OTPy = LO when thermal shut-
Thermal Shutdown Hysteresis Thys — 38 — °C |down occurs, Note 1
Vpp OK On Voltage Vppuvon | 3.45 3.7 4.05
Vpp UVLO Trip Voltage Vopuvorr | 3.05 3.4 3.85 vV |Note1
V| L OK On Voltage V| LUVON 1.59 1.7 1.81
V. UVLO Trip Voltage ViLuvorr | 1.39 1.6 1.71
TX Output HD2 & Timing Characteristics
Second Harmonic Distortion HD2 — -44 -40 dB
Output Rise Time from 0V to Vppg tr — 10 12
Output Fall Time from 0V to Vyno tr1 — 10 12 Vppo/Vino = 270V launched in
—— 100 ps apart, with load of
Output Rise Time from Vyng t0 Vpg tro — 17 19 ns | 220 pF//1k (Second Harmonic
Output Fall Time from Vppg to Vyng teo — 17 19 Distortion).
Output Rise Time from Vg to OV ts — 10 13.5 HD2, single-cycle inverting
Output Fall Time from Vppg 0 OV | t3 — 10 | 135 ﬁl'gtg"Tz
Propagation Delay Rise Time 1 tdr — 16 18
Propagation Delay Fall Time 1 taf1 — 16 18 All these tr,tf,td values, at
Propagation Delay Rise Time 2 tar2 — 17.5 19 ns \N/I;Tg,H/VNNOA = £70V, 220 pF//1k
Propagation Delay Fall Time 2 taro — 17.5 19
Propagation Delay Rise Time 3 tars — 14 16
Propagation Delay Fall Time 3 taf3 — 14 16
Output Rise Time from 0V to 4 L 15 17
Vep1
Output Fall Time from 0V to te . 15 17
VNN1
Output Rise Time from VN1 to s . 24 97
Vep1 " ns
S:Lp:ut Fall Time from Vpp4 to tes . 24 97
Output Rise Time from Vygy 0 All these tr,tf,td_values at
oV te — 10 13 Vppo,1/Vno,1 = £70V, 220 pF//1k
Note 1
Output Fall Time from Vpp4 to OV ttg — 10 13
Propagation Delay Rise Time 4 tara — 15 17
Propagation Delay Fall Time 4 tafa — 15 17
Propagation Delay Rise Time 5 tars — 16 18 ns
Propagation Delay Fall Time 5 tafs — 16 18
Propagation Delay Rise Time 6 tare — 15 17
Propagation Delay Fall Time 6 tare — 15 17
gzlf };T_'me Matching with Atyy — 1.5 2.0 ns | P to N, ch.-to-ch. matching in IC,
Delay Time Matching with Mo, s | a0 | e g’z‘:’d 2;%???’&/;”6“%1 2= *0V,

SEL=H

Note 1: Characterized only; not 100% tested in production.
2: Design guidance only.
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HV/7321

ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical SpeCificationS: VLL = +2.5V, VDD = +5.0V, VPP0,1 = +80V, VNN0,1,2 = -80V, VGP = +1OV, VGN = -10V,
Vgug = 0V, PWS = OEN = REN = 1, T, = 25°C, unless otherwise specified. Parameters in Bold apply over the
operating temperature range of T = T; = 0 to +85°C.

Parameter Sym. Min. Typ. Max. Unit Conditions
TRSW Switch On Delay Time ¢ 130 180 230 ns |FromPOS =0& NEG =0, Note 1
TRSW Switch Off Delay Time TRSW 8 12 16 ns |FromPOS =1 or NEG = 1, Note 1
RTZSW Switch On Delay Time ¢ 130 180 240 ns |FromPOS =0 & NEG =0, Note 1
RTZSW Switch Off Delay Time RTZSW 1 21 31 ns |From POS =1 or NEG = 1, Note 1
TR'i)r;ZMP Damp Switch On Delay 3 10 15 ns |FromPOS =10rNEG = 1, Note 1
It
RYDMP Damp Switch Off Delay O] 055 | 14 | 235 | us |FromPOS=0&NEG =0, Note 1
_IF_’IVr:]IS =0 to 1 Mode Change e . 220 . ns | Note 2
Output Max. Frequency Range fouT — 20 — MHz | 100Q resistor load, Note 2
Re-Timing Clock Frequency foLk 10 — 220 MHz | Note 2
%fr-l';mlng Clock Rise & Fall tretrc . 05 5.0 ns | Note 2
Set-Up Time, POS/NEG to CLK tsu 2.0 — — ns |Note 2
Hold Time, CLK to POS/NEG ty 1.0 — — ns |Note 2
Clock Time Low @) tcLk_ Lo 2.0 — 100 CLK input must be activated
Clock Time High @ toLk_Hi 2.0 — 100 bgfore PO$ and NEG inputs are
ns | high. CLK input must be deacti-
Clock Recognition Time ) tclk REC | — 2.0 — vated after POS and NEG inputs
Clock Release Time () toik RLs | 150 | 330 | 500 are low.

Note 1:

TEMPERATURE CHARACTERISTICS

Characterized only; not 100% tested in production.
2. Design guidance only.

Unless otherwise indicated, all parameters apply with V|| = +2.5V, Vpp = +5.0V, Vppg 1 = +80V, V\ng 1,2 = -80V,
VGP = +1OV, VGN = -10V, VSUB = OV, OEN =REN =1

Parameters

‘Sym.‘ Min. ‘ Typ. ‘ Max.‘ Units ‘

Conditions

Temperature Ranges

Operating Ambient Temperature Range Toa 0 — +85 °C
Storage Temperature Range Tst | -55 — | +150 °C
Maximum Junction Temperature T, — — | +130 °C
Total Power Dissipation PD — 3.0 — w
Thermal Package Resistances (64LD 9 mm x 9 mm VQFN)
JEDEC (2S2P) 4L PCB
Junction-to-Ambient Thermal Resistance | 64 | — | 163 | — | °C/W |114.3 mm x 76.2 mm x1.6 mm
Tp=85°C
JEDEC (2S2P) 4L PCB
Junction-to-Board Thermal Resistance 0,8 — | 255 | — °C/W [114.3 mm x 76.2 mm x1.6 mm
Tp=85°C
JEDEC (2S2P) 4L PCB
Junction-to-Case Top Thermal Resistance | 0y¢ — 0.2 — °C/W _1|_14.38g10r8 X 76.2 mm x1.6 mm
A =

DS20005639A-page 10

© 2016 Microchip Technology Inc.




HV/7321

TABLE 1-1: INPUT OUTPUT LOGIC TRUTH TABLE (TRANSPARENT, CLK = 0)

Logic Inputs > RTZSW
Function OTPy & Cwsw RXDMP
Output
OEN | MODE | PWS | CLK | SEL | NEG | POS TRSW
1 1 0 1 0 0 0 0 RTZ OFF OFF ON
1 1 0 1 0 0 0 1 Vppo OFF OFF ON
1 1 0 1 0 0 1 0 VNo OFF OFF ON
Pulsed-Echo 1 1 0 1 0 0 1 1 RTZ+® ON OFF OFF
Mode () 1 1 0 1 0 1 0 0 RTZ OFF OFF ON
1 1 0 1 0 1 0 1 Vpp1 OFF OFF ON
1 1 0 1 0 1 1 0 VN OFF OFF ON
1 1 0 1 0 1 1 1 high Z OFF OFF ON
1 1 0 0 0 0 0 0 RTZ OFF OFF ON
1 1 0 0 0 0 0 1 Vppo OFF OFF ON
1 1 0 0 0 0 1 0 Vo OFF OFF ON
1 1 0 0 0 0 1 1 RTZ+® ON OFF OFF
CW Mode-0 @
1 1 0 0 0 1 0 0 RTZ OFF OFF ON
1 1 0 0 0 1 0 1 Vpp1 OFF OFF ON
1 1 0 0 0 1 1 0 VNt OFF OFF ON
1 1 0 0 0 1 1 1 high Z OFF OFF ON
other than 011 high Z OFF ON ON
CW Mode-1 @ | 1 1 1 X X
0 1 1 RTZ+® ON OFF OFF
Device i
Disabled X 0 X X X X X X high Z OFF OFF ON
Thermal
Protection 0 X X X X X X X high Z OFF OFF ON
Activated

Note 1: In Pulsed-Echo mode, low duty cycle must be used due to the IC power dissipation limit.
2:  When PWS =0, Vpp4/VyN1 output current is reduced for low-voltage CW mode-0. Vppo/Vyno output current is
unaffected when PWS = 1, as in Pulsed-Echo mode.
3:  InCW MODE = 1, the CWSW is turned on to use external CW waveform at CWy, if the channel
SEL =NEG =POS = 0.
4:  When SEL =0, NEG =1, POS = 1, the channel is in Receiving mode (RTZ+).

© 2016 Microchip Technology Inc. DS20005639A-page 11
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TABLE 1-2: INPUT OUTPUT LOGIC TRUTH TABLE (WITH CLK RE-TIMING, CLK > 10MHZ)

Logic Inputs ™ RTZSW
Function OTPy & CWSW | RXDMP
Output
OEN | MODE | PWS | CLK | SEL | NEG | POS TRSW
1 1 0 1 1 0 0 0 RTZ OFF OFF ON
1 1 0 1 1 0 0 1 Vppo OFF OFF ON
1 1 0 1 1 0 1 0 VNNO OFF OFF ON
Pulsed-Echo 1 1 0 1 1 0 1 1 RTZ+® ON OFF OFF
Mode ) 1 1 0 1 1 1 0 0 RTZ OFF OFF ON
1 1 0 1 1 1 0 1 Vpp1 OFF OFF ON
1 1 0 1 1 1 1 0 VNN OFF OFF ON
1 1 0 1 1 1 1 1 high Z OFF OFF ON
1 1 0 0 1 0 0 0 RTZ OFF OFF ON
1 1 0 0 1 0 0 1 Vppo OFF OFF ON
1 1 0 0 1 0 1 0 VNNO OFF OFF ON
1 1 0 0 1 0 1 1 RTZ+® ON OFF OFF
CW Mode-0 @
1 1 0 0 1 1 0 0 RTZ OFF OFF ON
1 1 0 0 1 1 0 1 Vpp1 OFF OFF ON
1 1 0 0 1 1 1 0 VNt OFF OFF ON
1 1 0 0 1 1 1 1 high Z OFF OFF ON
other than 011 high Z OFF ON ON
CW Mode-1 ©® 1 1 1 X X
0 1 1 RTZ+® ON OFF OFF
Device .
Disabled X 0 X X X X X X high Z OFF OFF ON
Thermal
Protection 0 X X X X X X X high Z OFF OFF ON
Activated

Note 1: In Pulsed-Echo mode, low duty cycle must be used due to the IC power dissipation limit.
2:  When PWS =0, Vpp4/VnnN1 Output current is reduced for low-voltage CW mode-0. Vppg/Vyno OUtput current is
unaffected when PWS = 1, as in Pulsed-Echo mode.
3:  InCW MODE = 1, the CWSW is turned on to use external CW waveform at CWIN, if the channel
SEL = NEG =POS =0.
4:  When SEL =0, NEG = 1, POS = 1, the channel is in Receiving mode (RTZ+).

DS20005639A-page 12 © 2016 Microchip Technology Inc.
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11 TYPICAL TIMING DIAGRAMS

Figure 1-1 shows the timing of control inputs and RTZ,
T/R and RXDMP switches per each channel of the
HV7321.

Upon the completion of a receiving period, an RTZ
period (SEL, NEG, POS = 000) should be asserted
before transmitting again.

SEL input (
NEG input * 001j 010 * OOOj 010} 001} ’ j 101% 110} 100f 110 * 101 *
POS input tgr o> [ tys> [ tan > [ lgn > [ o o> [ las> [t i < tos > [ty

TX | o ‘ ] -
output > <t 5’—» ety
> et ety o et et et i [t > g o [t ] < tis [t
FIGURE 1-1: Logic Input Timing Diagram.
PWS input _L B-Mode
SEL i CV¥—mode tuc—
inpu
NEG input 011 000 X001 X 010 X 000X 101 X110 X 000 011
POS input Vepo
TX output RTZ+ RTZ %‘ﬁ+
| = trTzSw(oFF) =~ trizswon
RTZSW switch ON OFF —OoN

- |le
| =~ tTRsw(OFF) TRSW(ON)

TRSW switch —
ON OFF ON
- =rtrxpMP(ON) = - tRXDMP(OFF)
RXDMP switch—OFF - ON \__ OFF
RX time—«= TXtime ~l«—RX time
FIGURE 1-2: TX Output Timing Diagram.
MODE MODE = 1 -
Input External CW source L MODE=0
NEG Inbdt X 300 000 X
POS Input Per Ch CW

Delay in external CW source
l—

CW end +
External CW Source VCW+ |

HV7321
Tx Output
RTZ RTZ
External CW Source  VCW-
FIGURE 1-3: Timing Diagram of HV7321 TX Output and Switches in CW Mode-1 Driven by

External CW Source.
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2.0 TYPICAL PERFORMANCE CURVES
Note:  The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside the warranted range.
0.5 50
0.4 40
g 0.3 g 30
Zo2 — £ 2
0.1 10
——/
0 0 ‘ ‘ ;
0 25 50 75 100 0 25 50 75 100
Temperature (°C) Temperature (°C)
FIGURE 2-1: I g vs. Temperature. FIGURE 2-4: Ippg Vs. Temperature.
4 0
e T
3 -1
_ z T
< 3
=3 =
< 2 g 2
1 / -3
0 -4
0 25 50 75 100 0 25 50 75 100
Temperature (°C) Temperature (°C)
FIGURE 2-2: Ippog Vs. Temperature. FIGURE 2-5: INNoQ VS. Temperature.
3 0
T T
-1
—_— 2 —_—
g L g 2
£ 1 =
/ -3
I
0 -4
0 25 50 75 100 0 25 50 75 100
Temperature (°C) Temperature (°C)
FIGURE 2-3: lpp1g vS. Temperature. FIGURE 2-6:

INN1Q VS. Temperature.
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FIGURE 2-7: TX Output Waveform,
1-Cycle 5 MHz with 220 pF//1K Load.
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FIGURE 2-8: TX Output HD2, 1-Cycle
Inverting, 5 MHz with 220pF//1K Load.
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3.0 PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 3-1.

TABLE 3-1: PIN FUNCTION TABLE
Pin Symbol Description
1 CWno | External CW input for channel O
2 SEL1 SEL input logic pin selects transmission high-voltage rails for channel 1. If SEL = 0,
select VPPO/VNNO' If SEL = 1, select VPP1/VNN1 . See Table 1-1.
NEG input logic pin turns on/off corresponding output N-channel MOSFET for
3 NEG1
channel 1. See Table 1-1.
POS input logic pin turns on/off corresponding output P-channel MOSFET for channel 1.
4 POS1
See Table 1-1.
5 CWn1 | External CW input for channel 1
6 OEN Output enable logic input pin. When OEN =V, the transmitter outputs are enabled.
When OEN = 0, the transmitter outputs are disabled.
7 PWS Logic input pin. When PWS = 0, the output FETs for Vpp4 and V4 are scaled down to
reduce the output current for CW Mode-0.
8 CLK Re-timing clock input pin. Connect CLK to ground for transparent mode.
9, 22,59 GND Ground
10 VL Input logic power supply pin
Enable pin for the built-in voltage regulators.See section Section 4.3 “Operation
11 REN » ;
Modes” for details.
12 SEL2 SEL input logic pin selects transmission high-voltage rails for channel 2. If SEL = 0,
select VPPONNNO' If SEL = 1, select VPP1/VNN1 . See Table 1-1.
NEG input logic pin turns on/off corresponding output N-channel MOSFET for
13 NEG2
channel 2. See Table 1-1.
POS input logic pin turns on/off corresponding output P-channel MOSFET for channel 2.
14 POS2
See Table 1-1.
15 CWn2 | External CW input for channel 2
16 SEL3 SEL input logic pin selects transmission high-voltage rails for channel 3. If SEL = 0,
select VPPO/VNNO' If SEL = 1, select VPP1/VNN1 . See Table 1-1.
NEG input logic pin turns on/off corresponding output N-channel MOSFET for
17 NEG3
channel 3. See Table 1-1.
POS input logic pin turns on/off corresponding output P-channel MOSFET for channel 3.
18 POS3
See Table 1-1.
19 CW)y3 | External CW input for channel 3
20 OTPy Temperature sensor open drain output
21,60 Vpp +5V supply
23 Vap +10V supply pin for the linear regulator
24, 25, 56, 57 Vppo Positive high-voltage supply pin. Vppg must be equal to or greater than Vpp;.
26, 55 Cero Internal linear regulator output pin. Connect 2 yF 10V capacitor to Vppg.
27,54 Cnro Internal linear regulator output pin. Connect 2 yF 10V capacitor to Vyppo.

28, 29, 52, 53 VNNO Negative high-voltage supply pin. Vyno must be equal to or more negative than Vyy1 2
30, 51 VN2 Negative high-voltage supply pin. Vyn2 connects to the most negative supply rail.
31, 50 VNN1 Negative high-voltage supply pin. Vyn1 must be equal to or less negative than Vyyp.
32,49 CNF1 Internal linear regulator output pin. Connect 2 yF 10V capacitor to Vyn1-

33,48 CpF1 Internal linear regulator output pin. Connect 2 yF 10V capacitor to Vpp4.
34, 47 Vpp4 Positive high voltage supply Vppq. Must be equal to or lower than Vppy.
35 TX3 Channel 3 transmitter output pin

© 2016 Microchip Technology Inc. DS20005639A-page 17
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TABLE 3-1: PIN FUNCTION TABLE (CONTINUED)

Pin Symbol Description
36 RX3 Channel 3 T/R switch output
37,44 ReND Power ground

38 RX2 Channel 2 T/R switch output

39 TX2 Channel 2 transmitter output pin

40 CNEG Internal linear regulator output pin. Connect 1 yF 10V capacitor to GND.

41 Cpos Internal linear regulator output pin. Connect 1 yF 10V capacitor to GND.

42 X1 Channel 1 transmitter output pin

43 RX1 Channel 1 T/R switch output

45 RX0 Channel 0 T/R switch output

46 TXO0 Channel 0 transmitter output pin

58 VaN -10V supply pin for the linear regulator

61 MODE | CW Mode selection pin. See section Section 4.3 “Operation Modes”.

62 SELO SEL input logic pin selects transmission high-voltage rails for channel 0. If SEL = 0,
select Vppo/Vnno- If SEL = 1, select Vpp4/VyN1- See Table 1-1.

63 NEGO NEG input logic pin turns on/off corresponding output N-channel MOSFET for
channel 0. See Table 1-1.

64 POSO POS input logic pin turns on/off corresponding output P-channel MOSFET for channel 0.
See Table 1-1.

Thermal Pad Vsus Connect to ground.

DS20005639A-page 18 © 2016 Microchip Technology Inc.
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4.0 DEVICE DESCRIPTION

4.1 Overview

The HV7321 is a 4-channel, 5-level ultrasound
transmitter with built-in T/R switches, output protection
diodes and clamp diodes.

The HV7321 can provide up to £2.6A and the output
voltage swing can be up to £80V.

The HV7321 supports both Transparent and Re-Timing
mode. The re-timing clock frequency can support up
to 220 MHz. The re-timing feature helps reduce the
output jitter introduced by the driving FPGA.

4.2 Recommended Power-up
Sequence

Powering up/down in any arbitrary sequence will not
cause any damage to the device. The powering-up
sequences in Table 4-1 are only recommended in order
to minimize possible in-rush current. Figure 4-1 shows
the timing diagram of related signals.

TABLE 4-1: POWER-UP SEQUENCE

Step Power-Up Description

1 V(. ON with logic signal low

VDDv VGP and VGN ON

REN =1

Vppo,1 and Vno,1 ON

a|lhlwW|N

OEN =1 & Logic control signal active

VL input

Vo input T Voo > Voouvon
op Inpu

PGD internal Internal Vpp Power-Good Signal

Vep input
[Venl

Vpp input
nnl

REN input 7

OEN input
Vcpos output (3V)

(Power Saving)

|
VCNEG\C}UtPUt ‘ Ready to Work
pp — VeprF

Vene= Vi <+ toen_on

FIGURE 4-1:

4.3 Operation Modes

There are five modes of operation: Device Disabled,
Output Disabled, Pulsed-Echo Mode, CW Mode-0 and
CW Mode-1.

4.3.1 DEVICE ENABLE MODE

In Device Disabled mode, the regulators are turned off
when REN is low. The regulators are ON when
REN =V . All regulators are ON except Vngg and
Vpog for power saving when REN = 1. When REN is
low, OEN = X (OEN = 1 or 0) since device is disabled.
Refer to Table 4-2.

TABLE 4-2: REN & OEN LOGIC INPUTS
REN OEN Device TX Output
0 X Disabled high Z
1 0 Enabled high Z
1 1 Enabled ON

Power-On Events and Power-Saving Time Diagram.

432 OUTPUT HIGH Z MODE

In Output Disabled mode, regulators are enabled
REN =1 and OEN = 0 (Output Enable logic input) and
output pins (TX0-3) are in high Z state. OEN =1
enables the outputs.

433 PULSED-ECHO MODE

Pulsed-Echo mode (B-mode) enables the 5-level
waveform generation. OEN =1, MODE =0, and PWS =
1 enable Pulsed-Echo mode after HV7321 powers on.
SEL/NEG/POS inputs of desired channel determine
the corresponding TX Output pulse.

© 2016 Microchip Technology Inc.
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434 CW MODE-0

CW Mode-0 enables continuous wave mode provided
solely by the HV7321. OEN = 1, MODE = 0 and
PWS = 0 activate CW Mode-0. FPGA selects Vpp4 and
Vnn1 amplitudes via SEL/NEG/POS inputs.

In theory, Vppg and Vyno can be selected but this is
strongly discouraged since Vppg and Vyng usage
increases power consumption and causes excessive
heating in CW Mode-0.

435 CW MODE-1

CW Mode-1 is enabled using an external CW signal
source for continuous wave mode. OEN = 1 and
MODE = 1 activate CW Mode-1. External CW signals
can connect to any of CW)yo.3. In this mode, the
CW signal source also feeds the CLK input. See
Table 4-3 for details.

TABLE 4-3: MODE & PWS LOGIC INPUTS
Mode PWS State
1 X CW Mode-1
4.3.51 External CW Beamformer Option

(CW Mode-1)

The HV7321 has built-in CW switches that allow the
use of an external CW beamformer to further minimize
jitter and phase noise on CW waveforms. This mode is
called CW Mode-1.

One suggested external CW beamformer is the
MD1730, which has very low phase noise and
8-channel CW output. A pair of HV7321s can operate
with the MD1730 as an 8-channel CW waveform
generator. See Figure 4-2.

The MD1730 supports both differential and
single-ended signals using CLKP and CLKN inputs.

TABLE 4-3: MODE & PWS LOGIC INPUTS The MD1730 enables setting the CW output phase
Mode PWS State delay and frequency for channels via SPI. P!ease refer
to the MD1730 data sheet for more information.
0 0 CW Mode-0
0 1 Pulsed-Echo
+2.5V +5V +10V
CTRN[3:0] —>———— o ,\‘l"_| Vi Vep = |Vep= oV to 80V
to +
;R%W 1 of 4 channles
NS Vppol l__L
MODE 1
TX FPGAI/Os N—0—
| LPVC\{E Vero
OTPy Vro
OTPy —= O 0V to -80V
DT[63:0] —»—— Vo
Vep1
\_ SELO i—nq_
NEGO 0V to +80V
+2.5V +5V  +10V +1V to +8V —O EeLcodel ¥PF1 D
evel '—k'—'
_l__| l__L l__|_ T" L POSO Shift K tl y 0V to -80V
= Vi |Vee=1|Vep = [ Cpr |Vew= ' NN1 l__L
CBEO,10 Vi ! L
’ CBE} SEL3
CLKo—H VDS CLK']\T\ CKBO N—o —| >—|£
CLK ok | =1 NEG3 —Dh ol o oy
SCKo—H| = —o0 _{>_|'—K1~ x0]
sDI SEE it POS3 :1 Arzsw e
SPI CKB1 N—O % TRSW T
SDOoO—H —o—* ; > =
CSo—H - to other! L »TRSW Rl o o |
+ 7
seivo—| 3 e ol ) BT i
CW L— O
EN Fre. Dvdr Vor d Q\V(\:/I(')K CWino j_l RXDMP
TXRWO— & Phase I o
Delay Vur _%V\”—é'.‘i CWSW ¥ Reno o1
EEWZ Ccw, y2 GND .
other CW  10f8 VCW- _%\NS—C\NgL HV7321 | TX1-3 [Oo—+—>»
channels channels '
MD1730 cwa~7 ' RX1-3[-0——>
4SUB SUBA
GND [DAP|Ven ‘LE|NF VCW- i next GND <LVSUB Von
|1_ L1 Hv7321 1 |_-l-
= = CWino-s = =
-10v -1V to -8V -10v
FIGURE 4-2: HV7321 + MD1730 Integration.
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4.4 High Temperature Protection

When overtemperature is detected, OTPN =0 and all
outputs are high Z regardless of OEN and the other
logic control inputs. Table 4-4 shows the relationship
between REN, OEN inputs, OTPN output, and the
corresponding device status.

TABLE 4-4: REN, OEN, OTPy VS.
DEVICE STATUS

OTPy REN OEN Device | TX Output
0 0 X Disabled high Z
0 1 X Enabled high Z
1 0 X Disabled high Z
1 1 0 Enabled high Z
1 1 1 Enabled ON

© 2016 Microchip Technology Inc.
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5.0 PACKAGING INFORMATION

5.1 Package Marking Information

64-Lead VQFN (9 x 9 x 1.0 mm) Example
® ®
PIN 1-7/ N e\
XXXXXXXXXXX HV7321K6(e3)
XXXXKXXXXXX 1642256
XXXXXXXXXXX
YYWWNNN

Legend:XX...XProduct Code or Customer-specific information
YYear code (last digit of calendar year)
YYYear code (last 2 digits of calendar year)
WWWeek code (week of January 1 is week ‘01’)
NNNAIphanumeric traceability code
@»-free JEDEC designator for Matte Tin (Sn)
*This package is Pb-free. The Pb-free JEDEC designator ()
can be found on the outer packaging for this package.

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information. Package may or may not include
the corporate logo.
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64-Lead QFN Package Outline (K6)
9.00x9.00mm body, 1.00mm height (max), 0.50mm pitch

| D | D2 Note 1
& _ 64| (index Area
UUUUUUUTUUUUUUUUT Di2xER)
1 > <I=E
D (i
=
[ Note 1 [ = g
(Index Area e <
D/2 xEf2) (= g
4 ‘ 3 i g e
= =
A
B =
= =
= =
= p=
4 ﬂﬂﬂﬂﬂﬂﬂﬂﬂiﬂuﬂ‘lﬂﬂﬂﬂﬂ
ViewB
Top View Bottom View
> N Note 3
]
| — .
2\ | Af Seati | | L
ng
| A Plane ———— ———
T J T % /4

Side View

Note: For the most current package drawings, see the Microchip Packaging Specification at www.microchip.com/packaging.

Notes:
1. A Pin 1 identifier must be located in the index area indicated. The Pin 1 identifier can be: a molded mark/identifier; an embedded metal marker; or
a printed indicator.
2. Depending on the method of manufacturing, a maximum of 0.15mm pullback (L1) may be present.
3. The inner tip of the lead may be either rounded or square.

bo A A A b D D e O
D . MIN | 0.80 | 0.00 0.20 0.18 | 8.85* | 6.00 | 8.85* | 6.00 0.50 0.30 | 0.00 0°
imension . . . .
(mm) NOM | 0.90 | 0.02 REF 0.25 | 9.00 | 7.70 9.00 | 7.70 BSC 0.40 - -
MAX | 1.00 | 0.05 0.30 | 9.15* | 7.807 | 9.15* | 7.80¢ 0.50 | 0.15 14°

JEDEC Registration MO-220, Variation VMMD-4, Issue K, June 2006.
* This dimension is not specified in the JEDEC drawing.

1 This dimension differs from the JEDEC drawing.

Drawings are not to scale.
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APPENDIX A: REVISION HISTORY

Revision A (October 2016)

+ Original Release of this Document.
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, refer to the factory or the listed sales office.

PART NO. XX -X
T T

Device Package Environmental

Device: HV7321: 4-Ch. 5-Level 80V High-Voltage Ultrasound Pulser
with T/R Switches

Package: K6 =  Very Thin Plastic Quad Flat Pack, No Lead Package,
9.00 x9.00 x1.0 mm Body, 0.50 mm Pitch, 64-Lead
(VQFN)

Environmental: G = Lead (Pb)-free/ROHS-compliant package

Examples:

a) HV7321K6-G: 4-Ch. 5-Level +80V High-Voltage

Ultrasound Pulser with T/R Switches
64LD 9x9 mm VQFN package

© 2016 Microchip Technology Inc.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicity or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate,
dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeelLoq,
KeelLoq logo, Kleer, LANCheck, LINK MD, MediaLB, MOST,
MOST logo, MPLAB, OptoLyzer, PIC, PICSTART, PIC32 logo,
RightTouch, SpyNIC, SST, SST Logo, SuperFlash and UNI/O
are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company,
ETHERSYNCH, Hyper Speed Control, HyperLight Load,
IntelliMOS, mTouch, Precision Edge, and QUIET-WIRE are
registered trademarks of Microchip Technology Incorporated
in the U.S.A.

Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut,
BodyCom, chipKIT, chipKIT logo, CodeGuard, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN,
EtherGREEN, In-Circuit Serial Programming, ICSP, Inter-Chip
Connectivity, JitterBlocker, KleerNet, KleerNet logo, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code
Generation, PICDEM, PICDEM.net, PICkit, PICtail,
PureSilicon, RightTouch logo, REAL ICE, Ripple Blocker,
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru
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