Supertex inc. MD1210

High Speed Dual MOSFET Driver

Features General Description

» 6ns rise and fall time with 1000pF load The Supertex MD1210 is a high speed, dual MOSFET driver.

» 2.0A peak output source/sink current It is designed to drive high voltage P and N-channel MOSFET

» 1.2V to 5V input CMOS compatible transistors for medical ultrasound and other applications requiring

> 4.5V to 13V total supply voltage a high output current for a capacitive load. The high-spged input
. stage of the MD1210 can operate from 1.2V to 5.0V logic interface

» Smart Logic threshold . : Lo .

. . with an optimum operating input signal range of 1.8V to 3.3V. An
> Low jitter design adaptive threshold circuit is used to set the level translator switch
» Two matched channels threshold to the average of the input logic 0 and logic 1 levels.
» Outputs can swing below ground The input logic levels may be ground referenced, even though
» Low inductance package the driver is putting out bipolar signals. The level translator uses
» Thermally-enhanced package a proprietary circu'it, which provides DC coupling together with

high-speed operation.
Applications Viorr Voo @nd V, should be connected to the positive supply
voltage, and V,, V,, and V,_ should be connected to OV or to
» Medical ultrasound imaging Ground. The GND pin is the logic control input signal digital ground.
» Piezoelectric transducer drivers The output stage is capable of peak currents of up to +2.0A,
> Nondestructive evaluation d?:seenndting on the supply voltages used and load capacitance
> PIN diode driver present.
» CCD Clock driver/buffer The OE pin serves a dual purpose. First, its logic H level is used
» High speed level translator to compute the threshold voltage level for the channel input level

translators. Secondly, when OE is low, the outputs are disabled,
with the A output high and the B output low. This assists in properly
pre-charging the AC coupling capacitors that may be used in
series in the gate drive circuit of an external PMOS and NMOS
transistor pair.
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Ordering Information

Package Option
12-Lead 4x4x0.8pitch QFN
MD1210 MD1210K6-G

-G indicates package is RoHS compliant (‘Green’)

DEVICE |

Absolute Maximum Ratings

Parameter | Value
Vo1 Voo Vi -Supply voltage -0.5V to +13.5V
Ve Vssp V| -SUPPlY voltage ov
Logic input levels -0.5V to 7.0V
Maximum junction temperature +125°C
Storage temperature -65°C to 150°C
Operating temperature -20°C to 85°C

Absolute Maximum Ratings are those values beyond which damage to
the device may occur. Functional operation under these conditions is
not implied. Continuous operation of the device at the absolute rating
level may affect device reliability. All voltages are referenced to device
ground.

DC Electrical Characteristics
(Over operating conditions unless otherwise specified, V,, =V, =V, =12V, V, =V =V, =0V, V =33V, T = 25°C)
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Sym | Parameter Typ Max Units | Conditions
Voos: Supply voltage 4.5 - 13 \% -
VDD2
V, Output high supply voltage Vg +2.0 - Voo V
\'A Output low supply voltage - - V-2.0 \% -
looia | Voo, Quiescent current - 0.55 - mA
loooa | Voo, Quiescent current - - 10 MA | No input transitions
lho V,, quiescent current - - 10 pA
loor V5, average current - 0.88 - mA
| V__ average current ) 6.6 ) mA One channel on at 5.0Mhz,
DD2 DD2 g : NO |Oad
I, V,, average current - 23 - mA
Vi, Input logic voltage high Ve -0.3 - 5.0 V
vV, Input logic voltage low 0 - 0.3 \% o
- - For logic inputs INA and INB
L Input logic current high - - 1.0 MA
| Input logic current low - - 1.0 MA
Vi, OE Input logic voltage high 1.2 - 5.0 Vv
vV, OE Input logic voltage low 0 - 0.3 Vv For logic input OE
Ry Input logic impedance to GND 12 20 30 KQ
Cy Logic input capacitance - 5.0 10 pF | All inputs
0 Thermal resistance to air - 47 - °C/IW e AAREL S5 F.)CB Gty s e
R pad and thermal via array
0, Thermal resistance to case - 7.0 - °C/IW | ---




MD1210

Outputs V=V, =V, =12V, V, =V =V, =0V, V, =33V, T, =25C)

| Parameter
Renk Output sink resistance - - 12.5 Q l g = SOMA
Reource | Output source resistance - - 12.5 Q | lgouree = 50MA
i Peak output sink current - 2.0 - A |-
lsource | P€@K output source current - 2.0 - A |-

AC Electrical Characteristics v,-v, =v, ,=12v v =v_ =v_=0v Vv, =33V T, =25%C)

DD2 SS2

| Parameter Typ | Max Units | Conditions
- Inputs or OE rise & fall time - - 10 ns | Logic input edge speed requirement
Propagation delay when output ) )
b is from low to high 7.0 ns
t Propagation delay when output . 70 ) ns
PHL is from high to low ' Cloap = 1000pF,
Propagation delay OE to out- see timing diagram
tooe putsp g y - 9.0 - ns | Input signal rise/fall time of 2ns
t Output rise time - 6.0 - ns
t Output fall time - 6.0 - ns
It -t | | Rise and fall time matching - 1.0 - ns
i i For each channel
It 4 Propagation low to high and _ 10 _ ns

PLHPHL | high to low matching

At Propagation delay match - 2.0 - ns | Device to device delay match

Logic Truth Table

Logic Inputs | Output
OE INA INB OUTA ouTB
H L L v, v,
H L H v, vV,
H H L Vi Vi
H H H vV, vV,
L X X v, vV,
Timing Diagram Simplified Block Diagram
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Propagation Delay

Propagation Delay vs. Logic Voltage

Logic Input Threshold

MD1210
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Application Information

For proper operation of the MD1210, low inductance bypass
capacitors should be used on the various supply pins. The
GND input pin should be connected to the digital ground.
The IN,, IN;, and OE pins should be connected to their logic
source with a swing of GND to logic level high, which is 1.2V
to 5.0V. Good trace practices should be followed correspond-
ing to the desired operating speed. The internal circuitry of
the MD1210 is capable of operating up to 100MHz, with the
primary speed limitation being the loading effects of the load
capacitance. Because of this speed and the high transient
currents that result with capacitive loads, the bypass capaci-
tors should be as close to the chip pins as possible. The V,,
Vge,» and V, pins should have low inductance feed-through
connections directly to a ground plane. The power connec-
tions V,, and V,, should have a ceramic bypass capacitor
to the ground plane with short leads and decoupling compo-
nents to prevent resonance in the power leads. A common
capacitor and voltage source may be used for these two
pins, which should always have the same DC voltage ap-
plied. For applications sensitive to jitter and noise, separate
decoupling networks may be used for V. and V..

Pin Description

MD1210

The V, and V| pins can draw fast transient currents of up to
2.0A, so they should be provided with an appropriate bypass
capacitor located next to the chip pins. A ceramic capacitor
of up to 1.0uF may be appropriate, with a series ferrite bead
to prevent resonance in the power supply lead coming to the
capacitor. Pay particular attention to minimizing trace lengths
and using sufficient trace width to reduce inductance. Sur-
face mount components are highly recommended. Since the
output impedance of this driver is very low, in some cases it
may be desirable to add a small series resistor in series with
the output signal to obtain better waveform integrity at the
load terminals. This will of course reduce the output voltage
slew rate at the terminals of a capacitive load.

Pay particular attention to the parasitic coupling from the
driver output to the input signal terminals. This feedback
may cause oscillations or spurious waveform shapes on the
edges of signal transitions. Since the input operates with sig-
nals down to 1.2V even small coupled voltages may cause
problems. Use of a solid ground plane and good power and
signal layout practices will prevent this problem. Be careful
that the circulating ground return current from a capacitive
load cannot react with common inductance to cause noise
voltages in the input logic circuitry.

Pin # | Name |Description

1 IN Logic input. Controls OUT, when OE is high. Input logic high will cause the output to swing to V,. Input
A | logic low will cause the output to swing to V..
2 \'A Supply voltage for N-channel output stage.
3 IN Logic input. Controls OUT, when OE is high. Input logic high will cause the output to swing to V,. Input
8 | logic low will cause the output to swing to V..

4 GND | Logic input ground reference.

5 Vs, | Low side analog circuit and level shifter supply voltage. Should be at the same potential as V,.

6 Vs, | Low side gate drive supply voltage.
Output driver. Swings from V,, to V,. Intended to drive the gate of an external N-channel MOSFET via a

7 OUT, | series capacitor. When OE is low, the output is disabled. OUT_ will swing to V, turning off the external
N-channel MOSFET.

8 V,, | Supply voltage for P-channel output stage.
Output driver. Swings from V,, to V,. Intended to drive the gate of an external P-channel MOSFET via a

9 OUT, | series capacitor. When OE is low, the output is disabled. OUT, will swing to V,, turning off the external
P-channel MOSFET.

10 V.o, | High side gate drive supply voltage.

1" V.o, | High side analog circuit and level shifter supply voltage. Should be at the same potential as V..
Output-enable logic input. When OE is high, (V. + V)2 sets the threshold transition between logic

12 OE | level high and low for IN, and IN,. When OE is low, OUT, is at V, and OUT, is at V, regardless of IN,
and IN,

Note: 1.Thermal Pad and Pin#5 (V

sy) must be connected externally.

2. Index Pad and Thermal Pad are connected internally



12-Lead 4x4x0.8pitch QFN Package Outline (K6)
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12-Lead 4x4x0.8pitch QFN Package Outline (K6)
Datum A or B
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Symbol Height Dimensions
Min Nom Max Bottom ID Dimensions
D BSC 4.0 AA BB CcC DD
E BSC 4.0 434 434 181 181
e 0.80
Tolerance of Form &
D2 2.0 215 2.25 Position
E2 20 215 2.25 aaa 0.15
b 0.25 0.30 0.35 bbb 0.10
I 0.45 0.55 0.65 cce 0.10
A 0.80 0.90 1.0 ddd 0.05
A1 0.00 0.02 0.05 Issue A
A3 -— 0.20 ref -
L1 0.03 - 0.15
Issue A
Notes:

1. Dimensioning and tolerancing conform to ASME Y14.5m - 1994.

2. All dimensions are in millimeters, all angles are in degrees (°).

3. The terminal #1 identifier and terminal numbering convention shall conform to JEDEC publication 95, SPP-002. Details of terminal #1 identifier are
optional, but must be located within the zone indicated. The terminal #1identifier may be either a mold or marked feature.

4. Depending on the method of lead termination at the edge of the package, pull back (L1) may be present. L minus L1 to be equa to or greater than
0.33mm.

5. Dimension B applies to metallized terminal and is measured between 0.15mm and 0.30mm from the terminal tip. If the terminalhas the optional radius
on the other end of the terminal, the dimension B should not be measured in that radius area.

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline
information go to http.//www.supertex.com/packaqing.html.)

Supertex inc. does not recommend the use of its products in life support applications, and will not knowingly sell its products for use in such applications, unless it receives an adequate
"product liability indemnification insurance agreement". Supertex does not assume responsibility for use of devices described and limits its liability to the replacement of the devices
determined defective due to workmanship. No responsibility is assumed for possible omissions or inaccuracies. Circuitry and specifications are subject to change without notice. For the latest
product specifications, refer to the Supertex website: http//www.supertex.com.

©2007 Supertex inc. All rights reserved. Unauthorized use or reproduction is prohibited. -
Supertex inc.
1235 Bordeaux Drive, Sunnyvale, CA 94089
Doc.# DSFP-MD1210 TEL: (408) 222-8888 / FAX: (408) 222-4895
B011507 www.supertex.com
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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

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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