MICROCHIP

HV2818/HV2918

No High-Voltage Bias, Low Harmonic Distortion,
32-Channel, High-Voltage Analog Switch

Features

32-Channel (16 2:1 MUX) High-Voltage Analog
Switch

Only +5V Bias Supply Required

3.3V and 5V CMOS Input Logic Level
Asymmetric Switch Topology for Small Size
66 MHz Data Shift Clock Frequency
Low-Parasitic Capacitance

Low Harmonic Distortion

DC to 50 MHz Analog Small-Signal Frequency
200 kHz to 50 MHz Large Signal Frequency
-70 dB Typical Off Isolation at 5.0 MHz
Excellent Noise Immunity

Cascadable Serial Data Register with Latches

Integrated Bleed Resistors on the SW Outputs
(HV2918 only)

Applications

Medical Ultrasound Imaging

Non-Destructive Testing (NDT) Metal Flaw
Detection

Piezoelectric Transducer Drivers
Inkjet Printer Head
Optical MEMS Modules

General Description

The HV2818/HV2918 devices are low harmonic
distortion, low charge injection, 16 2:1 multi-
plexer/demultiplexer, high-voltage analog switches
without high-voltage bias supplies. They are intended
for use in applications requiring high-voltage switching
controlled by low-voltage control signals, such as med-
ical ultrasound imaging, driving piezoelectric
transducers and printers.

The HV2818/HV2918 are pin-to-pin compatible to
high-voltage bias HV2801/HV2901, except for bias
voltage pins. The HV2818/HV2918 are available in a
64-pin, 9x9 mm QFN package. The devices have
asymmetric topology to implement a small size in low
voltage bias high-voltage switches while keeping per-
formance such as peak current. The SW pin can pass
high-voltage pulsed signals when the switch is ON.
During the OFF state, high-voltage must not be
applied to the SW pin due to its asymmetric topology.
In medical ultrasound systems, the Y pin must be con-
nected to the analog front end (AFE) and the SW pin
must be connected to a single piezoelectric transducer
element to avoid high voltage in the SW pin during the
switch OFF state.

HV2818 and HV2918 are identical, except for the
bleed resistors at the SW pins. HV2818 does not have
the bleed resistors at the SW pins like HV2801.
HV2918 has the bleed resistors at the SW pins like
HV2901. The bleed resistors eliminate possible volt-
age build-up on capacitive loads such as piezoelectric
transducers. The ON/OFF state of the 32 switches is
programmed individually through a digital serial
interface.

The devices only need a +5V low-voltage bias supply.
However, all of the analog switches can pass up to
+100V high-voltage pulsed signals. Like other low-volt-
age bias switches, the HV2818/HV2918 cannot pass
high-voltage DC signals. They can only pass high-
voltage pulsed signals up to 2.5 us pulse width. These
devices have typical 6Q ON resistance and 50 MHz
bandwidth for small signals.
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HV2818/HV2918

Package Type
HV2818/HV2918
9x9x0.9mm VQFN
o4 (TOP VIEW)
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*Includes Exposed Thermal Pad (EP); see Table 2-1.

Functional Block Diagram
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HV2818/HV2918

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings 1

LOGIC SUPPIY VOIAGE (VL) c-veererrmreemtieriieitie ettt ettt sttt ettt ettt st e sb e e sae e neennnenans -0.5V to 6.6V
Positive SUPPIY VOIAGE (VD) -+t veeerreriiieiieiie ettt e st s e e -0.5V to 6.6V
LogiC INPUL VOIAGE (V]N) -+ verieieiie i -0.5V to V| +0.3V
ANalog SigNal VOIAGE Y PN (Vy) - eeeeiiiie ittt ettt se e e -110V to +110V
Analog Signal Voltage SW Pin (Vgy) when the Switch is ON ... -110V to +110V
Analog Signal Voltage SW Pin (Vgyy) when the Switch is OFF .........ccccooiiiiiiiiieii e -2V to +2V
Peak Analog Signal Current/Channel (Ipi) .. ... eoueeeeerieeiiieeeet sttt sttt e 2.7A

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.

| Note: Devices are ESD-sensitive. Handling precautions are recommended. I

RECOMMENDED OPERATING CONDITIONS

Parameters Sym. Min. Typ. Max. Units Conditions
Logic Supply Voltage ViL 3 — 55 \Y, —
Positive Supply Voltage Vob 4.5 — 6.3 \Y —
Analog Signal Voltage Y Pin Peak-to-Peak Vy -100 — 100 V —
High-Level Input Voltage Viy 0.9V — Vi \ —
Low-Level Input Voltage VL 0 — 0.1V L \% —

Note 1: Power-up sequence is V|| first and then Vpp. Power-down sequence is the reverse of power-up.
2: Vyand Vgy must be within Vpp and GND or floating during power-up/down transition.
3: Rise and fall times of power supplies, V|| and Vpp must be greater than 1.0 ms.

DC ELECTRICAL CHARACTERISTICS

Unless otherwise specified, Vpp = +5V, V|| = +5V, T, = +25°C. Boldface specifications apply over the full operating
temperature range.

Parameters Sym. Min. Typ. Max. Units Conditions
Small-Signal Switch — 6 9 Q Isic =5 mA
Resi Rons -
On-Resistance — 6 9 Q Igig = 200 mA

Small Signal Switch

—_ R 0, =
On-Resistance Matching ARons 20 % |lgig =5mA

Large-Signal Switch Vsig = 90V, R pap = 80Q

ON-Resistance Ront - 5 - Q (Note 1)
Value of Output Bleed Output switch to Rgnp
Resistor (HV2918 only) RinT 20 35 50 kQ IriNT = 20 WA

. . 3 VA Vgig = +100V, 500 s pulse,

Switch Off Leakage per | see Figure 3-1
SW Pin SoL _ B 3 A | Vsig =100V, 100 ps pulse,
H see Figure 3-1 (Note 1)

Note 1: Specification is obtained by characterization and is not 100% tested.
2: Design guidance only.
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HV2818/HV2918

DC ELECTRICAL CHARACTERISTICS (CONTINUED)

temperature range.

Unless otherwise specified, Vpp = +5V, V|| = +5V, T, = +25°C. Boldface specifications apply over the full operating

Parameters Sym. Min. Typ. Max. Units Conditions
Vg = +100V, 500 us pulse,
— — 3 MA .
. . . see Figure 3-2
Switch Off Bias per Y Pin
. . 3 mA Vg1 =-100V, 100 ps pulse,
see Figure 3-2 (Note 1)
HV2818
'sos Vgig = +300 mV, -300 mV,
Switch Off Bias per SW Pin — — 3 WA SIG ' :
see Figure 3-3
HV2918
Switch Off Bias of All SW Vgg = +300 mV, -300 mV,
. — — 10 MA .
Pins see Figure 3-3
DC Offset Switch Off — 1 10 Rioap = 50 kQ (HV2818),
] Vos mV | No load (HV2918)
DC Offset Switch On — 1 10 See Figure 3-4
Quiescent Vpp Supply | — — 10 MA All switches OFF
Current bba — — 10 LA | All switches ON, Vgyy = 1V
Quiescent V|| Supply . .
Current g — — 10 MA All logic inputs are static
Switch Output Peak Current Isw 2 2.7 — A Vg duty cycle < 0.1% (Note 1)
Output Switching Frequency fsw — — 50 kHz | Duty cycle = 50% (Note 1)
All output switches are turning
Average Vpp Supply Current Iop — 7 10 mA  |ON and OFF at 50 kHz with no
load
Average V|| Supply Current L — 1.3 25 mA  |fc .k =5.0 MHz
Data Out Source Current Isor 10 — — mA  |Voytr =V L-0.7V
Data Out Sink Current IsINK 10 — — mA  |Voutr=0.7V
Logic Input Capacitance CiN - 8 — pF Note 2

Note 1: Specification is obtained by characterization and is not 100% tested.

2: Design guidance only.

AC ELECTRICAL CHARACTERISTICS

operating temperature range.

Unless otherwise specified, Vpp = +5V, V|| = +5V, Tayg = +25°C. Boldface specifications apply over the full

Parameters Sym, Min. Typ. Max. Units. Conditions

Setup Time before LE Rises tsp 25 — — ns Note 1

Time Width of LE twLE 12 — — ns |Note 1

Clock Delay Time to Data Out tho — — 13.5 ns —

Time Width of CLR tweLr 55 — — ns Note 1

Setup Time Data to Clock tsu 1.5 — — ns Note 1

Hold Time Data from Clock ty 1.5 — — ns Note 1

Clock Frequency foLk — — 66 MHz g(;?uiuig%y;ll:e,(kﬂ:f; 2)fcLk
Clock Rise and Fall Times tr tF — — 50 ns —

Note 1: Specification is obtained by characterization and is not 100% tested.

2: Design guidance only.
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HV2818/HV2918

AC ELECTRICAL CHARACTERISTICS (CONTINUED)

operating temperature range.

Unless otherwise specified, Vpp = +5V, V|| = +5V, Taug = +25°C. Boldface specifications apply over the full

Parameters Sym, Min. Typ. Max. Units. Conditions
Turn-On Time ton — — 5 us Vsig = 5V, R oap = 550Q
Turn-Off Time torF — — 5 See Figure 3-5
VPULSE =0V to 100V
Input Large-Signal Pulse Width tpw — — 25 us Measured at 90% amplitude
See Figure 3-6 (Note 1)
Maximum Vg, g Slew Rate dv/dt — — 20 V/ns | Note 1
Analog Small-Signal Frequency faws — 50 — MHz | Note 1
. 65 -60 f=5.0 MHz, 1.0 kQ//15 pF load
. See Figure 3-7 (Note 1)
Off Isolation Y to SW dB
. 70 65 f=5.0 MHz, 50Q load
K See Figure 3-7 (Note 1)
° _ | e | w0 f= 5.0 MHz, 1.0 kQ//15 pF load
. See Figure 3-8 (Note 1)
Off Isolation SW to Y dB
. 70 65 f=5.0 MHz, 50Q load
See Figure 3-8 (Note 1)
. f=5.0 MHz, 50Q load
Switch Crosstalk Kcr — -70 -60 dB See Figure 3-9 (Note 1)
Off Capacitance SW to GND c — 4 — oF Vgig = 50 mV at 1 MHz, no load,
Off Capacitance Y to GND SG(OFF) — 21 — both SW OFF (Note 1)
On Capacitance SW to GND — 22 — Vgig =50 mV at 1 MHz, no load,
] Csg(oN) pF one SW ON, one SW OFF
On Capacitance Y to GND — 22 — (Note 1)
*Vepk | — - 40 RLoap = 500
. LOAD =
Output Voltage Spike at SW Vepk 10 — — mV See Figure 3-10 (Note 1)
*Vepk | — — 40 RLoap = 500
. LOAD =
Output Voltage Spike at Y Vepk 10 _ _ mV See Figure 3-10 (Note 1)
Charge Injection at SW Qc — 50 — pC See Figure 3-11 (Note 1)
Charge Injection at Y — 100 — pC See Figure 3-11 (Note 1)
. 65 _ dBc VSIG =1.5 VPP ats MHZ, 50Q
. . load (Note 1)
Second Harmonic Distortion HD2
. 63 L dBc Vgig = 1.5 Vpp at 5 MHz,

1 kQ//15 pF load (Note 1)

Note 1: Specification is obtained by characterization and is not 100% tested.

2: Design guidance only.
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HV2818/HV2918

TEMPERATURE SPECIFICATIONS

Parameters | Sym. | Min. | Typ. | Max. | Units | Conditions
Temperature Range
Operating Temperature Range Ta 0 — +70 °C —
Storage Temperature Range Ts -65 — +150 °C —
Maximum Junction Temperature T — — +125 °C —

Package Thermal Resistance

Thermal Resistance, 64-Lead QFN | 0,A | — | 21 | — | °C/W |—

TABLE 1-1: TRUTH TABLE

DO | D1 .. | D15 | D16 | .. | D31 | Din | LE | CLR | SWO | sW1 | .. 3‘2’1 3‘2” s‘:’?’
L — — | = — X L L | OFF | — — | = —

H — — | = — X L L ON | — — | = —

— L — | = — X L L — | OFF — | = —

— H — | = — X L L — | ON — | = —

— — — | - — X L L — | — — | - —

— — — | - — X L L — | = — | - —

— L — — X L L — | = OFF | — —

— — H — — X L L — — ON | — —

— — — L — X L L — | - — | OFF —

— — — H — X L L — | - — | ON —

— — — | - — X L L — | — — | - —

— — — | - — X L L — | = — | - —

— — — | - L X L L — | = — | - OFF
— — — | = H X L L — | = — | = ON

X X X X X X X X H L HOLD PREVIOUS STATE

X X X X X X X X X H ALL SWITCHES OFF

Note 1: The 32 switches operate independently.
2: Serial data are clocked in on the L to H transition of the CLK. . .
3: All 32 switches go to a state retaining their latched condition at the rising edge of LE. When LE is low the shift registers
data flow through the latch.
4: Doyt is high when data in register 31 are high. .
5: Shift register clocking has no effect on the switch states if LE is high.
6: The CLR (clear) input overrides all the inputs.

DS20006375B-page 6 © 2020-2021 Microchip Technology Inc.




HV2818/HV2918

11 Typical Timing Diagram

Figure 1-1 shows the timing of the AC characteristic
parameters graphically.

D1
Din >< 50%

LE 50%

Dn-1

CLK \ 7 [ 50%

Dout 50% X
Vout(typ)
CLR 50% 50%
twelr
FIGURE 1-1: Logic Input Timing Diagram.
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HV2818/HV2918

NOTES:
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HV2818/HV2918

2.0 PIN DESCRIPTIONS

This section details the pin descriptions for the 64-Lead
QFN package (Figure 2-1). The descriptions of the pins
are listed in Table 2-1.

SW30 [

Y3031
SW31

NC [
CLR [:
NC |
LE [
CLK [
VLL [
DIN [

DGND [

DOUT [
NC [
SWo [

Y01

SW1 |-

16

49

48
71 v1819

] swi1s

-] vDD

-] NC/RGND
1 GND

] swi17

] v1617

] swi1e

] swi1s

1 Y1415

] sw14

1 GND

-] NC/RGND
-] vDD

] swi13

] Y1213

33

|
|
|
|
|
|
|
|
|
|
TOP VIEW I
|
|
|
|
|
|
|
|
|
|

32

e The central thermal pad on the bottom of package must be connected
to GND externally.

FIGURE 2-1: 64-Lead QFN Package — Top View.
TABLE 2-1: PIN FUNCTION TABLE
Symbol
Pin Number Description
HV2818 HV2918

1 SW30 SW30 Analog Switch 30 SW Terminal; Connect to a Piezoelectric Element
2 Y3031 Y3031 Common Y Terminal of Analog Switch 30 and 31
3 SW31 SW31 Analog Switch 31 SW Terminal; Connect to a Piezoelectric Element
4 NC NC No Connection; Keep Floating
5 CLR CLR Latch Clear Logic Input
6 NC NC No Connection
7 LE LE Latch Enable Logic Input; Low Active
8 CLK CLK Clock Logic Input for Shift Register
9 ViL ViL Logic Supply Voltage
10 DN Din Data in Logic Input
11 DGND DGND Digital Ground for Logic Circuitry

© 2020-2021 Microchip Technology Inc.
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HV2818/HV2918

TABLE 2-1: PIN FUNCTION TABLE (CONTINUED)

Symbol
Pin Number Description
HVv2818 HV2918

12 Dourt Dout Data Out Logic Output
13 NC NC No Connection; Keep Floating
14 SWO0 SWO0 Analog Switch 0 SW Terminal; Connect to a Piezoelectric Element
15 Y01 Y01 Common Y Terminal of Analog Switch 0 and 1
16 SW1 SWA1 Analog Switch 1 SW Terminal; Connect to a Piezoelectric Element
17 SW2 SW2 Analog Switch 2 SW Terminal; Connect to a Piezoelectric Element
18 Y23 Y23 Common Y Terminal of Analog Switch 2 and 3
19 SW3 SW3 Analog Switch 3 SW Terminal; Connect to a Piezoelectric Element
20 SW4 SW4 Analog Switch 4 SW Terminal; Connect to a Piezoelectric Element
21 Y45 Y45 Common Y Terminal of Analog Switch 4 and 5
22 SW5 SW5 Analog Switch 5 SW Terminal; Connect to a Piezoelectric Element
23 SW6 SW6 Analog Switch 6 SW Terminal; Connect to a Piezoelectric Element
24 Y67 Y67 Common Y Terminal of Analog Switch 6 and 7
25 SW7 SW7 Analog Switch 7 SW Terminal; Connect to a Piezoelectric Element
26 SW8 SW8 Analog Switch 8 SW Terminal; Connect to a Piezoelectric Element
27 Y89 Y89 Common Y Terminal of Analog Switch 8 and 9
28 SW9 SW9 Analog Switch 9 SW Terminal; Connect to a Piezoelectric Element
29 SW10 SW10 Analog Switch 10 SW Terminal; Connect to a Piezoelectric Element
30 Y1011 Y1011 Common Y Terminal of Analog Switch 10 and 11
31 SW11 SW11 Analog Switch 11 SW Terminal; Connect to a Piezoelectric Element
32 SW12 SW12 Analog Switch 12 SW Terminal; Connect to a Piezoelectric Element
33 Y1213 Y1213 Common Y Terminal of Analog Switch 12 and 13
34 SW13 SW13 Analog Switch 13 SW Terminal; Connect to a Piezoelectric Element
35 Vbp Vbp Positive Supply Voltage
36 NC RGND No Connection/Ground for Bleed Resistor
37 GND GND Ground
38 SW14 SW14 Analog Switch 14 SW Terminal; Connect to a Piezoelectric Element
39 Y1415 Y1415 Common Y Terminal of Analog Switch 14 and 15
40 SW15 SW15 Analog Switch 15 SW Terminal; Connect to a Piezoelectric Element
41 SW16 SW16 Analog Switch 16 SW Terminal; Connect to a Piezoelectric Element
42 Y1617 Y1617 Common Y Terminal of Analog Switch 16 and 17
43 SW17 SW17 Analog Switch 17 SW Terminal; Connect to a Piezoelectric Element
44 GND GND Ground
45 NC RGND No Connection/Ground for Bleed Resistor
46 Vbb Vob Positive Supply Voltage
47 SW18 SW18 Analog Switch 18 SW Terminal; Connect to a Piezoelectric Element
48 Y1819 Y1819 Common Y Terminal of Analog Switch 18 and 19
49 SW19 SW19 Analog Switch 19 SW Terminal; Connect to a Piezoelectric Element
50 SW20 SW20 Analog Switch 20 SW Terminal; Connect to a Piezoelectric Element
51 Y2021 Y2021 Common Y Terminal of Analog Switch 20 and 21
52 SW21 SW21 Analog Switch 21 SW Terminal; Connect to a Piezoelectric Element
53 SW22 SW22 Analog Switch 22 SW Terminal; Connect to a Piezoelectric Element
54 Y2223 Y2223 Common Y Terminal of Analog Switch 22 and 23

DS20006375B-page 10 © 2020-2021 Microchip Technology Inc.



HV2818/HV2918

TABLE 2-1: PIN FUNCTION TABLE (CONTINUED)
Symbol
Pin Number Description
HVv2818 HV2918
55 SW23 SW23 Analog Switch 23 SW Terminal; Connect to a Piezoelectric Element
56 SW24 SW24 Analog Switch 24 SW Terminal; Connect to a Piezoelectric Element
57 Y2425 Y2425 Common Y Terminal of Analog Switch 24 and 25
58 SW25 SW25 Analog Switch 25 SW Terminal; Connect to a Piezoelectric Element
59 SW26 SW26 Analog Switch 26 SW Terminal; Connect to a Piezoelectric Element
60 Y2627 Y2627 Common Y Terminal of Analog Switch 26 and 27
61 SW27 SW27 Analog Switch 27 SW Terminal; Connect to a Piezoelectric Element
62 SW28 SW28 Analog Switch 28 SW Terminal; Connect to a Piezoelectric Element
63 Y2829 Y2829 Common Y Terminal of Analog Switch 28 and 29
64 SW29 SW29 Analog Switch 29 SW Terminal; Connect to a Piezoelectric Element
EP The Central Thermal Pad on the Bottom of the Package Must be

Connected to GND Externally

© 2020-2021 Microchip Technology Inc.
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HV2818/HV2918

NOTES:
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HV2818/HV2918

3.0 TEST CIRCUIT EXAMPLES

This section details a few examples of test circuits:

lsoL |swo ~ SW1
o7
100V,
OV—/:\— oL Y01
ov
oo
Voo — Voo RGND —
Voo — v GND—_l__
FIGURE 3-1: Switch-Off Leakage per
Switch.
U/
SWO SW1
NC——0" 1 o—— NC
100V,
OV—/:\— o o8 1 vor
ov
oo
Voo — Voo RGND — NC
V|_|_ —Vu GND 1
FIGURE 3-2: Switch-Off Bias Y.
/
Isos | swo SWi1
302:1v 02_0/‘__‘\0__ NG
-300mV
NG Y01
Voo — Voo RGND [— NC
Vi —1Vu GND 1
FIGURE 3-3: Switch-Off Bias SW.

W/
SWO0 SW1
Vour < o e o—— NC
Y01
Rioap
50 kQS
(Hv2818 only)j’l_
VDD D— VDD RGND 1
Vo —Vuo GND 1
FIGURE 3-4: Switch DC Offset.
N4
5V SWO0 SWi1
o o e
5500% =
Vour<—b Y01
Voo — Voo RGND 1
Ve — Vi GND j__
FIGURE 3-5: Ton/Togg Test Circuit.
2.5kQ 330 pF| g0 / S
Vourt —0/‘——‘\0—— NC
tw—>| €= Vpy e Y01
t, t O
t, t;
—> |ty
Voo — Voo RGND 1
V|_|_ e VLL GND j__
FIGURE 3-6: Tx Pulse Width.
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HV2818/HV2918

= +Vspike
Rioan U/
SWO SW1 |
VOUTi_O/‘_’—‘\O_— NC -Vspike SWO0 ~ SW1
Vour<«—e o e i >o0——NC
~ Y01 00 é
o
_TL V\N=10Vp_p YO1
@5 MHz =
1kQ
Voo — Voo RGND|— ——
Ve — Vi GND —_l__ Voo — Voo RGND|—
= Vi —{ Vi GND|—
Ko = 20Log -Your. |
IN —
FIGURE 3-7: Off Isolation Y to SW. FIGURE 3-10: Output Voltage Spike.
Vin=2Vpp _/_\_i AVour
@5 MHz SWO ~ SW1 SW0 ~ SW1

0 o0 c VOUN—T—O/A——l\c NC
= 1000 pF

Vour<—e AL _| Y01
RLOAD% —_—

Voo — Vob RGND

pd

Voo — Voo RGND

Ve Ve GND Vi GND

I
|

I H

Ko = 20Log —Your

V|N Q = 1000pF X AVOUT
FIGURE 3-8: Off Isolation SW to Y. FIGURE 3-11: Charge Injection.
50Q) u
V=10V, SWO SWi1
s T e
-
= SW2 sSw3 V.
NC O/L_I_A\o_ ouT
NC Y23 % 500
Voo — Voo RGND— -
V|_L — VL|_ GND j__

Ker = 20Log ~Your.
Vin

FIGURE 3-9: Switch Crosstalk.
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HV2818/HV2918

4.0 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.
Note:  Unless otherwise indicated: Vpp = +5V, V| | = +5V, Tp = +25°C. I
7.5 35
Rons (70°C)
! \\\* 3 Torr . ]
565 @ )
< Rons (25°C) 229
S 6 A |:: )
I—Q T,
5.5 on
Rons (0°C) 15
5 1
4 4.5 5 5.5 6 6.5 0 10 20 30 40 50 60 70
Voo (V) Temperature (°C)
FIGURE 4-1: Rons at 5mA vs. Vpp, FIGURE 4-4: Ton/Torr vs. Temperature.
8 20 I, (25°C)
7 18 ” >
I, (70°C)
6 16 ~
_5 Ipp(70°C) :‘;
< < ‘
£ I, (0°C)
";,4 1pp(25°C) i %10
23 E =8
) I55(0°C) i
1 2
0 0
0 10 20 30 40 50 60 0 20 40 60 80
Switching Frequency (KHz) CLK Frequency (MHz)
FIGURE 4-2: Ipp vs. Switching FIGURE 4-5: I,; vs. CLK Frequency.
Frequency.
25 0.00
lopq SW OFf _ -10.00
2 = -20.00
21 __-30.00
e 2 40.00
=§ 1 9-50.00
8 lona SWON | -60.00
0.5 AN e -70.00
* N -80.00
0 -90.00
0 20 40 60 0.01 0.1 1 10 100
Temperature (°C) Frequency (MHz)
FIGURE 4-3: Ippa/LLq vs. Temperature. FIGURE 4-6: Ko Y to SW vs. Frequency

with 50Q Load.
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NOTES:
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HV2818/HV2918

5.0 DETAILED DESCRIPTION AND
APPLICATION INFORMATION

5.1 Device Overview

The HV2818/HV2918 devices are 200V, low harmonic
distortion, low charge injection, 32-channel (16 2:1
multiplexer/demultiplexer), high-voltage analog
switches without high-voltage supplies. The devices
require only +5V bias voltage for operation. The high-
voltage analog switches are used for multiplexing a
piezoelectric transducer array in a probe to multiple
channel transmitter (Tx) arrays in a medical ultrasound
system.

The HV2818/HV2918 are distinguished by bleed
resistors that eliminate voltage build-up in capacitance
loads such as piezoelectric transducers. These
devices can pass 100V high-voltage pulsed signal
without high-voltage bias supplies such as +100V.
These devices have typical 6Q ON resistance and
50 MHz bandwidth for small signals.

Like other low voltage bias switches, the
HV2818/HV2918 cannot pass high-voltage DC sig-
nals. They can only pass high-voltage pulsed signals
up to 2.5 ps pulse width.

The HV2818/HV2918 have asymmetric topology to
implement smaller size compared to previous low volt-
age bias high-voltage switches. The SW pin can pass
a high-voltage pulsed signal applied to the Y pin when
the switch is ON state. When the switch is OFF state,
high-voltage signal must not be applied to the SW pin
due to the asymmetric topology. In medical ultrasound
systems, the Y pin must be connected to AFE and the
SW pin must be connected to only one piezoelectric
transducer element to avoid high voltage at the SW pin
during switch OFF state in the system.

Figure 5-1 shows a typical medical ultrasound image
system consisting of 64 channels of transmit pulsers
(Tx), 64 channels of receivers (Rx and ADC) and 64
channels of T/R switches connecting to 256 elements
of an ultrasound probe via the HV2XXX high-voltage
analog switch array.

HV 2XXX SW Array

Tx / Rx Array

FPGA Ctrl Logic

1 1

VIDEO | CPU *— MEMORY

FIGURE 5-1:

5.2 Logic Input Timing

The HV2818/HV2918 have a digital serial interface
consisting of Data In (D)), Clock (CLK), Data Out
(Dour), Latch Enable (LE) and Clear (CLR) to control
32 switches independently. The digital circuits are sup-
plied by V|, . The serial clock frequency is up to
66 MHz.

Typical Medical Ultrasound Imaging System.

The switch state configuration data, 32-bit D)y, are
shifted into the 32 shift registers on the rising edge
(low-to-high transition) of the clock. The Doyt has the
same logic state of the 315t shift register data. The
switch Configuration bit of SW31 is shifted in first and
the Configuration bit of SWO0 is shifted in last. To
change all the switch ON/OFF states at the same time,
the LE must remain high while the 32-bit Data In signal
is shifted into the 32-bit register.

© 2020-2021 Microchip Technology Inc.
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After the valid 32-bit data complete shifting into the
shift registers, the high-to-low transition of the LE sig-
nal transfers the contents of the shift registers into the
latches. Finally, setting the LE back to high allows all
the latches to keep the current state while new data
can be shifted into the shift registers without disturbing
the latches.

It is recommended to change all the latch states at the
same time through this method to avoid possible clock
feed through noise (see Figure 5-2 for details).

When the CLR input is set high, it resets the data of all
32 latches to low. Consequently, all the high-voltage
switches are set to OFF state. However, the CLR
signal does not affect the contents of the shift register,
so the shift register can operate independently of the
CLR signal. Therefore, the shift register still retains the
previous data when the CLR input is low (see Table 1-
1 for details).

o __§

twie |
: I
LE
i tsp i
: !
PO O R J
Ctsu oty
[ —

|
Dour DN_131X DM X DV x

Shift register data from previous data inputs are shifted out

FIGURE 5-2:

5.3 Multiple Devices Connection

The digital serial interface of the HV2818/HV2918
allows multiple devices to daisy-chain architecture. In
daisy-chain architecture, Doyt of the first device is con-
nected to the D)y of the second device, and so forth.
The last Doyt of the daisy-chained HV2818/HV2918
can be either floating or fed back to an FPGA to check
the previously stored shift register data. CLK, CLR and
LE of daisy-chained devices can be connected to each
other to save the number of control signal from FPGA.

To control all the high-voltage analog switch states in
daisy-chained N devices, Nx32 bits of data are shifted
into shift registers along with Nx32 clocks, while LE
remains high and CLR remains low. After all the data
finish shifting in, one single negative pulse of LE trans-
fers the data from shift registers to latches simultane-
ously. Consequently, all Nx32 high-voltage analog
switches change states simultaneously.

Latch Enable Timing Diagram.

54 Power-Up/Down Sequence

The recommended power-up sequence of the
HV2818/HV2918 is V| first then Vpp. The power-
down sequence is in reverse order of power-up.
During the power-up/down period, all the analog
switch inputs must be within Vpp and GND or floating.

5.5 Layout Considerations

The HV2818/HV2918 devices have two separate
ground connections. DGND is the ground connection
for digital circuitry, and GND is the ground connection
for substrate and analog switches. High-transient cur-
rent passes though the switches and returns through
GND in the ultrasound system. The high-current path
needs to be designed as short as possible to avoid
ground bouncing.

DS20006375B-page 18
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It is recommended to use two separate ground planes
in the PCB, connected together at the return terminal
of the input power line, as shown in Figure 5-3. It is
recommended that 0.1 uyF or larger ceramic decou-
pling capacitors, with low Equivalent Series
Resistance (ESR) and appropriate voltage rating, be
connected between DGND and power supplies, V|
and Vpp. These decoupling capacitors must be placed
as close as possible to the device in the PCB layout.

Star

Connection

of Gfound\ HV2818/HV2918

Input

Refurn ® \ 4 { ] DGND GND [
Terminal %

i [] V|_|_ VDD [T
FIGURE 5-3: Layout Guidelines.
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6.0 PACKAGING INFORMATION

6.1 Package Marking Information

64-Lead QFN (9 x 9 x 0.9 mm) Example
rm-——- ET__'
1) 1)
pIN1-7| | N pIN1-7| | N
XXXXXXXXXXX Hvag1g
XXXXXXXXXXX 001
XOXOXXXXXXXXX R4X
YYWWNNN 2021256

Legend: XX..X Product Code or Customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
@ Pb-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 Very Thin Plastic Quad Flat, No Lead Package (R4X) — 9x9x0.9 mm Body [VQFN]
With 7.15 x 7.15 Exposed Pad [Also called QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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BOTTOM VIEW
Microchip Technology Drawing C04-149D [R4X] Sheet 1 of 2
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64-Lead Very Thin Plastic Quad Flat, No Lead Package (R4X) — 9x9x0.9 mm Body [VQFN]
With 7.15 x 7.15 Exposed Pad [Also called QFN]

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

Notes:

Units MILLIMETERS

Dimension Limits| MIN | NOM [ MAX
Number of Pins N 64
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 9.00 BSC
Exposed Pad Width E2 705 | 715 | 7.25
Overall Length D 9.00 BSC
Exposed Pad Length D2 7.05 7.15 7.25
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-149D [R4X] Sheet 2 of 2
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64-Lead Very Thin Plastic Quad Flat, No Lead Package (R4X) — 9x9x0.9 mm Body [VQFN]
With 7.15 x 7.15 Exposed Pad [Also called QFN]

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

I2 ——| —-— EV |
- ﬁEUUUG]UEU\UUUUUUUJEjJ
*EltaE !
§ O O o:o O O % [Y1
- 000 UUUFUUUUUUU ?

/ I — L_ X1
SILK SCREEN ‘ ‘ —] I~

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 7.25
Optional Center Pad Length Y2 7.25
Contact Pad Spacing C1 9.00
Contact Pad Spacing C2 9.00
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 0.95
Contact Pad to Center Pad (X64) G1 0.40
Spacing Between Contact Pads (X60) G2 0.20
Thermal Via Diameter \ 0.33
Thermal Via Pitch EV 1.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

2. For best soldering results, thermal vias, if used, should be filled or tented to avoid solder loss during
reflow process

Microchip Technology Drawing C04-2149C [R4X]
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APPENDIX A: REVISION HISTORY

Revision B (August 2021)

The following is the list of modifications:

» Updated Note 1 in table Recommended
Operating Conditions.

» Updated parameter “Off Isolation SW to Y” in
table AC Electrical Characteristics.

+ Various typographical errors.

Revision A (June 2020)

« Initial release of this document.

© 2020-2021 Microchip Technology Inc.
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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.

Examples:
PART NO. IXX
a) HV2818/R4X: (%/omnjl_?]rci?jlltemp%'atudrelz,l
7 er in Plastic Qua at,
Device Pa'l'(;lI:)aege 64-LD QFN package
b)  HV2918/R4X: Commercial temperature,
Very Thin Plastic Quad Flat,
Device: HV2818: No High-Voltage Bias, Low 64-LD QFN package

Harmonic Distortion, 32-Channel,
High-Voltage Analog Switch

HV2918: No High-Voltage Bias, Low
Harmonic Distortion, 32-Channel,
High-Voltage Analog Switch with
Bleed Resistor

Temperature: N = 0°Cto +70°C (Commercial)

Package Type: R4X = Very Thin Plastic Quad Flat Pack, No Lead
Package, 64-LD QFN

© 2020-2021 Microchip Technology Inc. DS20006375B-page 27
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Note the following details of the code protection feature on Microchip devices:

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

. Microchip believes that its family of products is secure when used in the intended manner and under normal conditions.

. There are dishonest and possibly illegal methods being used in attempts to breach the code protection features of the Microchip
devices. We believe that these methods require using the Microchip products in a manner outside the operating specifications
contained in Microchip's Data Sheets. Attempts to breach these code protection features, most likely, cannot be accomplished

without violating Microchip's intellectual property rights.

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

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is "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 is provided for the sole
purpose of designing with and using Microchip products. Infor-
mation 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.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL OR CONSEQUEN-
TIAL LOSS, DAMAGE, COST OR EXPENSE OF ANY KIND
WHATSOEVER RELATED TO THE INFORMATION OR ITS
USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION. Use of Microchip devices in life sup-
port 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, implicitly or
otherwise, under any Microchip intellectual property rights
unless otherwise stated.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.
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