ASNGC4X20

abba e

Quadruple, Negative Voltage Low noise, 320V/ps, Rail-to-Rail Adjustable Output RF Amplifier Gate Bias Control & Monitoring

Features

= |[nternal Op-Amp -3dB Band-Width: 60MHz, Ay =1
= Slew Rate: 70V/uS (320V/uS with FST_EN)

= Wide Analog Supply Range: -2.5V to -12V

= Positive Digital Supply Range: +2V to +5V

= OQutput Current: 20mA

= Four Separated Output Array

— Output Swings Rail-to-Rail

— Output Offset Voltage, Rail-to-Rail: 5mV Max

— Low Output Noise: 20uvrms (10Hz to 100kHz)
—Power Supply Rejection: 75dB Typ.

— Programmable Soft-Start

— Operating Temperature Range: —40°C to 125°C
—Low Profile (5mm x 11mm x 0.75mm) QFN Package

Applications

= Power Management unit

= RF Amplifier Gate Control and Monitoring
= RF Transceivers Gate Control

Typical Application

Quadrative Gate Control and monitoring
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Description

The ASNGC4X20 is a quad negative gate control and
monitor with up to 320 V/uS output slew rate. The
outputs have been driven with four unity — gain
amplifier with a gain-bandwidth of 60MHz and a
20mA output current to fit the requirements of high-
performance RF bias boards.

The ASNGC4X20 has a digital positive select input
and quad rail to rail outputs that swing within
100mV of GND and 300mV of VSSL rail to maximize
the signal dynamic range in low voltage applications.
The ASNGC4X20 has low output RMS noise and
precision output voltage levels that are adjusted
with only two resistors. It has four precision
monitoring blocks with adjustable power good
range and four output flags.

The ASNGC4X20 maintains its performance with a
VSSL voltage from -3V to -12V and a VDD_DIG
voltage from 2V to 5V. The Input digital select levels
are GND and VDD _DIG as Low and High logical
levels, respectively. The output voltage and
monitoring levels can be set between VSS and GND.
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Quadruple, Negative Voltage Low noise, 320V/ps, Rail-to-Rail Adjustable Output RF Amplifier Gate Bias Control & Monitoring

Absolute Maximum Rating

VSSLuuiiiiiincsnicnsincsiccsric s t0.5 V 10 <13 V

Pin Configuration
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Electrical Characteristics
Ta=25°C, VDD_DIG=3.3 V, VSS=-4.5 V, Rrern=3 KQ, Rrert=30 KQ, Rrer1v=10 KQ, Rumon=2 KQ, Rimon=34.5 KQ
Symbol Parameter Conditions MIN TYP MAX UNITS
VREFH -0.3 \Y
VREFL -2.995 \Y
VREFumon -0.200 Y
VREFimon -3.492 Y
IREFL 99.8 MA
IREFH 100.8 MA
IREFLmon 101.1 MA
IREFumON 101.1 HA
Vo Select = High -0.294 \Y
Select = Low -3.000 \Y
Invseicr Select = High 100 HA
Select = Low 0 MA
VoL Output Voltage No Load -4.2 \Y
Lower-Level Swing lLoad = +20mMA -4.2 \Y
No Load -0.1
Vou lLoad = +20mMA -0.1 v
- to GND 30
IsH Output Short Circuit to VSS 23 mA
Iop-pig Digital Supply No Load 2 mA
Current
Ivss Analog Supply No Load 30 mA
Current
VseLecm Select Digital High 29 v
Level
VseLecnL Select Digital Low 11 v
Level
Select U command | FASTEN = High, C. = 330pF 13 ns
tseL-von to Outpput Vo 10% FAST_EN = LO.W' €. = 330pF 25 ns
delay FAST_EN = High, C. = 20pF 8 ns
FAST_EN = Low, CL = 20pF 14 ns
Select Down FAST_EN = High, C. = 330pF 15 ns
fseLvoL command delay to | FAST_EN = Low, C. = 330pF 20 ns
output Vo 10% FAST_EN = High, C = 20pF 13 ns
delay FAST_EN = Low, CL = 20pF 20 ns
FAST_EN = High 320
Slew rate FAST_EN = Low 70 Vius
Power good 95 ms
tore
Power Bad 0.3 us
REFHwmon or REFLvon
VOSui to MON offset 45 mv
voltage to remove
PG flag
MONHysT 25 mV
PSRRvss VSS =3V, 11V @ 10Hz 75 dB
PSRRbic VDD_DIG =2V, 5V @ 10Hz 93 dB
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Gate Control Typical Performance Characteristics 1a = 25- unless otherwise noted

small signal

-0.95V to -1.15V Step @ VSS=-6V, VDD_DIG = +3.3V FAST_EN =0

RS = 0Q, CL = 20pF, RL = 1KQ
(SELECT) (VO)
FW‘ n

GWINSTEK 1@k pts 1GSass 31 Jul 2622 19:14:89

: 2 .08084HIZ
) 186ns @ 119.8us)[ @ 1 1.8560

IHigh —948nU

@ = 1BV g = =2u

@@FRR -17.91ns
©RiseTine 4.327ns

§)ROUShoot 58.88x

©OLow -1.14V
@FallTine 6.293ns

Large signal

-1.5V to -4.5V Step @ VSS=-6V, VDD_DIG = +3.3V FAST_EN =0

RS =0Q, CL = 20pF, RL = 1KQ

(SELECT) (VO)
GWINSTEK 18k pts Wsars [ obeen 11 Trig'd 31 Jul 2622 17:26:22
B

: 2,80084MHz
—

@High -1.56V

0= W @@= 2

[@®@FRR —36.60ns
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@ROVShoot 6.41%
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large signal

@Lov —4.68V ]

-0.95V to -10.5V Step @ VSS=-12V, VDD_DIG = +3.3V FAST_EN=1

RS = 220, CL = 20pF, RL = 1KQ
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]
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S}
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Large signal
-0.3V to -3V Step @ VSS=-6V, VDD_DIG = +3.3V FAST_EN =0
RS = 0Q, CL = 20pF, RL = 1KQ

(SELECT) (VO)
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: @ 2.veeedniz
) 188ns @ 119.8us ) @ L 1.7V
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Large signal
-0.3V to -3V Step @ VSS=-6V, VDD_DIG = +3.3V FAST_EN =0
RS =220Q, CL = 330pF, RL = 1KQ
(SELECT) (VO)
e

1 Trigd 82 fug 2022 11:48:5
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: @ 2.veeedniz
)(_1P6ns @ 3.686us)( @ f 1.520
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= 1 B= =
@ROUShoot 1.472
@FallTine 41.48ns

(P FRR —46.08ns
|@Riseline 47.88ns
large signal

-0.95V to -10.5V Step @ VSS=-12V, VDD_DIG = +3.3V FAST_EN =

PLou -3.88U ]

0
RS = 0Q, CL = 20pF, RL = 1KQ
(SELECT) (VO)
GUINSTEK 18k pts 165ars ] I™  Trig'd 31 Jul 2822 17:41:28

(F BRI
0= 8= = 08ns @ 119.6us ) @ L 5.280

@@FRR —71.58ns
oR iseTime 97.58ns

@ROUShoot 2.88x PHigh -1.84U @Llow -9.84U
@FallTine 97.58ns
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Quadruple, Negative Voltage Low noise, 320V/us, Rail-to-Rail Adjustable Output RF Amplifier Gate Bias Control & Monitoring

Output Overdriven Recovery @ VSS=-6V, -0.16V to -3V, FAST_EN =0 Output Overdriven Recovery @ VSS=-6V, -3V to -6V, FAST_EN

=0
RS = 0Q, CL = 20pF, RL = 1KQ
$=0 (;ECLECT)O”(\’IO) RS = 00, CL = 20pF, RL = 1KQ
GWINSTEK 18k pts 16Sars [T oG] 7] Trig'd @1 Aug 2622 11:19:43 (SELECT) (VO)
N GWINSTEK 18k pts 165ass FW\ ™ Trig'd 81 Aug 2022 11:84:4
1]

. . 2.08084HHz
0= W @@= 2 ) 188ns @119.9us ) @ 1 -1.56V C|

- 2.88BAIHHZ
0= v = 2 ) 186ns @ 119.9us ) @ 1 -4.36U  DC|
0?"‘“‘;'7374‘25;; 0)13“':5129‘“ gi::é Otiah 1680 Otow -3.0m ] FRR -50.88 ROUShoot 8.11 High —3.88U L .64V
Qe 20 B0 =S [mzﬁns mn‘?ﬁe 52.30ms Ottah 5. O 5 ]
Large signal
Large signal -0.3V to -5.5V Step @ VSS=-6V, VDD_DIG = +3.3V FAST_EN =0
-0.3V to -5.5V Step @ VSS=-6V, VDD_DIG = +3.3V FAST_EN =1 RS =22Q, CL = 330pF, RL = 1KQ
RS = 220, CL = 330pF, RL = 1KQ (SELECT) (VO) _
(SELECT) (VO) GWINSTEK 10k pts 165ass m, I Trigd 82 Aug 2022 12:86:37
GWINSTEK 18Kk pts 1GSars [—a-% ] I™  Trig'd 82 Aug 2822 12:66:28

: @ 2.6@eadHiz
0= 8= » 08ns (3 3.606us)| @ 4 2.06V

(F P
o = 2v 8= v 188ws (F-3.666us 9 f -2.96v DC| FRR -68.58ns ROUShoot 1.49x High —dBBnU Low -5.76U
0e 0 [1] 0
oRisEIine 80.66ns ﬂFallTine 84 .66ns
@@FRR —28.26ns @ROVShoot 2.99% @High -488nU @Low 5.76V
(@RiseTime 25.60ns @FallTine 26.36ns
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Quadruple, Negative Voltage Low noise, 320V/us, Rail-to-Rail Adjustable Output RF Amplifier Gate Bias Control & Monitoring

Pin Functions

VDDO: Ground. Tie these pads to local ground
plate on PCB. To ensure proper electrical and
Thermal performance connect all pins with wide
polygon to ground.

VSSL: The VSSL pin supplies current to the
ASNGC4X20’s internal Output Buffer and to the
internal reference block. This pin must be locally
bypassed with an external, low ESR capacitor of at
least 4.7uF. The VSSL pin voltage level is negative
and should be set between -3V to -12V for best
chip performance.

VDD_DIG: The VDD_DIG pin supplies current to
the ASNGC4X20’s internal Select input section
and to the internal monitoring block. This pin
must be locally bypassed with an external, low
ESR capacitor of at least 1uF. The VDD_DIG pin
voltage level is positive and should be set
between 2.5V to 5V for best chip performance.

REFLmon, REFHmon: ASNGC4X20 Monitoring
Reference pads. For Rgrerrv equal to 10Kohm, a
fixed current of 100pA flows into these pins
through a single external resistor (Rumon, Rivon)
connected between ground and each pad, which
sets a negative voltage on each pad to program
the monitoring reference levels. For correct
function of monitoring block, the value of Rivon
must be selected greater than Rumon (REFLmon pin
voltage must be lower than REFHwmon). In order to
reject high frequency noise a parallel capacitor
(CHMON and CLMON) can be used with Rymon and
Rimon. Do not use more than 10nF for Cumon and

Cimon.

REFL, REFH: ASNGC4X20 Output voltage levels
Reference pads. For Rgrerrv equal to 10Kohm, a
fixed current of 100pA flows into these pins
through a single external resistor (Rgern, Rrert)
connected between ground and each pad, which
sets a negative voltage on each pad to program
the output voltage reference levels. The value of
Rrern must be selected greater than Rger. (REFL pin
voltage must be lower than REFH). In order to

reject high frequency noise a parallel capacitor
(CREFH and CREFL) can be used with Rumon and Rimon.
Do not use more than 1uF for Creen and Crer.

REF1V: Current Reference pad. A 1.01V is
internally applied between this pad and VSSL.
Connect a 1% 10K resistor between this pad and
VSSL to set a 101uA reference current that flows
into REFL, REFH, REFHmon and REFLwmon pads.

FAULTRrsTx: Monitoring digital output flag. The
pad output High level voltage is VDD_DIG and Low
logical level voltage is OV. The pin output level is
High if MONx voltage is between REFLwon and
REFHmon and is Low otherwise. High to Low
transition of this pad happens immediately
(300ns delay) and at MONnx lower than REFLwon
or greater than REFHmon and Low to High
transition happens with a typical 95ms delay after

REFLMON+25mV < MONinx < REFHMmon-25mV

MONnx: Monitoring input. This pad should be
connected in remote sense condition (without
current) to a negative voltage relative to ground.
The function of monitoring is explained above.
Two protection diode is internally connected
between this pad and VSSL/VDDO pads so the
applied voltage on MONnx pad must be between
ground and VSSL.

VOx: ASNGC4X20 output pad. This pad is
internally driven by a unity gain amplifier with
60MHz bandwidth, a 70V/us (Up to 320V/us by
FST_EN) slew rate and a 70deg phase margin at
20pF capacitive load. The maximum output
capacitive load is 50pF for stability. For more
capacitive loads connect a 22Q series resistor (RS)
in the output. The output current limit is 23mA DC
and 500mA peak (less than 200ns). This pad
voltage level is set by REFH and REFL pads. The
VOx = Vgero if SELECT=Low and VOx=Vgern if
SELECT=High.

SELECT: ASNGC4X20 digital input. The pad input
High level voltage is VDD_DIG and Low level is OV.
This pad sets VOx voltage level on REFH and REFL
voltage. The VOx = Vge if SELECT=Low and

Datasheet Rev. A, January 2025
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VOx=Vger if SELECT=High. SELECT is internally
protected for input voltages above VDD_DIG and
below 0V. Minimum input pulse width is 60ns.
This pad is internally pulled down.

FST_EN: Fast operation mode enable pad. In fast
operation mode the supply current of the
ASNGC4X20 increases to about 5 time more than
typical condition within 20ns after the SELECT
input is toggled so the outputs slew rate increases
to 320V/us. The current usage is not changed in
Fast mode when the SELECT is fixed. Fast mode
operation is recommended in large output steps
as high as 3V or more. Fast mode operation
increases the pulse current drawn from VSSL
when SELECT input is toggled and should be
considered in sensitive application. This pad is
internally pulled down.

THERMAL_FLAG: Over temperature output
digital flag pad. The pad output Low and High
voltage levels are OV and VDD_DIG, respectively.
The output is Low when the temperature is below
180°C and is high otherwise.

THERMAL_REACT_EN: Over temperature
reaction enable pad. This pad is a pulled up digital
input. Tie it to VDDO to disable the Over
temperature reaction mode and leave it to enable
that. In Over temperature reaction enable mode,
the supply current usage and outputs current
limit level decreases by 80% while the chip
internal temperature is increased above 180°C.
This pad is internally pulled up.
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Application Information

PCB Layout

The ASNGC4X20 includes quad negative gate

control and monitor. Even with the high level of

integration, you may fail to achieve specified
operation with a haphazard or poor layout. See

Figure 3 for a suggested layout. Ensure that the

grounding and heat sinking are acceptable. A few

rules to keep in mind are:

1. Place the Rrer, Rrern, Rrerrmon, Rrertvon and
Rrerv resistors as close as possible to their
respective pins.

2. Place the Crern and Crer. capacitors as close as
possible to their respective resistors.

3. Place the RS resistors as close as possible to their
respective pins.

4. Connect all of the GND connections to as large a
copper pour or plane area as possible on the top
layer. Avoid breaking the ground connection
between the external components and the
ASNGC4X20.

5. CL capacitors can be placed far from the
ASNGC4X20 if RS resistors have been used.

6. It is recommended to connect MON_IN track
without DC current path to monitor the consumer
voltage level.

7. Use vias to connect the GND copper area to the
board’s internal ground plane. Liberally distribute
these GND vias to provide both a good ground
connection and thermal path to the internal
planes of the printed circuit board.

- 25 mm >

ASNGC4X20
Vss

FAULT_RST4
FAULT_RST3

FAULT_RST2
FAULT_RST1
SELECT

FST_EN

O
O
O

REFL_MON

REFH_MON

REF1V
VSsS

REFL
REFH

MON_IN1
Vo1

MON_IN2
Vo2

Vo3
MON_IN3

Vo4
MON_IN4
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All dimensions are in mm = 0.05 mm

0.2

0.4 0.2 0.2

1T

0.75

72 pin QFN Package
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