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| Va4 =24Ve V5=5V8 V| =33V8 Ta=+25C# — Note 1
PARAMETER ’ SYMBOL CONDITIONS MIN TYP MAX ‘ UNITS
DC CHARACTERISTICS
POWER SUPPLY
V24 Supply Voltage V24 8 36 Y
V24 Undervoltage Va4 rising 7 7.5 8
Lockout Threshold Vaiwo i v
V24 falling 6.3 7 7.6
V24 Undervoltage
Lockout Threshold V24uvLo_HysT 500 mV
Hysteresis
No load on C/Q, | C/Q disabled, Va3 0.04 0.075
Vs powered enabled
externally, DC- | C/Q in push-pull,
DC disabled, and is high or 0.32 0.45
V24 Supply Current 24 MCLK disabled low mA
Vs powered
externally, DC- C/Q in push-pull 1.95
DC enabled, and is high or low ’
MCLK enabled
Vs Supply Voltage Vs Vs supplied externally 4.5 5.5 Vv
Vs Undervoltage Vs rising 3.98 4.26
Lockout Threshold Vsuno : v
ockout Thresho Vs falling 3.92 4.19
Vs powered
externally, DC-
DC disabled, .
MCLK disabled. C/Q disabled 0.85 1.1
V33 enabled, no
load on V33
Vs powered
Vs Supply Current Is externall){, C/Q in push-pull mA
DC-DC disabled,
; mode, no load 1.13 1.5
MCLK disabled, on C/Q
V33 enabled, no
load on V33
Vs powered externally, = DC-DC
disabled, MCLK enabled and set to 30
29.48MHz, C/Q in push-pull and is '
high or low
V. Logic Level Supply VL 25 55 v
Voltage
VL Undervoltage
Threshold Viuwvio 0.45 1.35 \
VL Logic Level Supply | All logic inputs at GND or Vi, no load 3 10 A
Current t on any logic outputs, MCLK disabled H
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| Va4 =24V8e V5=5V8 V| =33V8 Ta=+25°C# — Note 1

PARAMETER ‘ SYMBOL CONDITIONS MIN TYP MAX | UNITS
DC-DC SWITCHING REGULATOR
Input Voltage Range V24_pc V24 is the input to the DC-DC 8 36 \%

Delay from V24 crossing Vaauvio

Bgfc Turn-on tocon | threshold until the DC-DC regulator 10.2 ms

y finishes soft-start. RESET rises

foc_w BUCKSS =0 1.198 1.229 1.260
Switching Frequency MHz
foc_HsPRD BUCKSS =1 1.229
Spread Spectrum Afoc_sprp FREQ = high, BUCKSS = 1 +10 %
Feedback (FB)
Regulation Voltage Voo re 0.9 v
Output Voltage ACCocrs -1.5 0 +1.5 %
Accuracy
'T’ﬁreedsbhaoﬁg (FB) OK Vbc_rBok Voltage rising 92 95 98 %Voc_rs
Feedback (FB) Low Vbc_FBTHLOW 61 65 70 %Vbc_rB
Threshold
LX On-Resistance From PV24 to LX, LX is sinking
(High Side) Roo_s current (Note 2) 22 3.9 Q
LX On-Resistance
(Low Side) Roc_ts From LX to GND (Note 2) 1.3 2.8 Q
i i - DC current

ACtI\./e Diode On Rbc act 3 55 Q
Resistance (Note 2)
Maximum Peak
Current into Active Ioc_acTmax 300 mA
Diode
Maximum LX Current o
Ripple Aloc_1x 100 %
High-Side Peak
Current Limit Ioc_HsLiM +350 +400 +440 mA
L_OV\{—Slde Current loc. LswiAx 240 -200 -150 mA
Limit
DC-.DC Autoretry TbcrRETRY 30.6 ms
Period
E:tg:;ﬁl Capacitance Coc pyas 1 uF
LX leakage ILx_LkG 0V < Vix < 36V -1 +1 MA
FB Input Bias IFe_LKka 0sVre <1V, Ta=25°C -100 +100 nA
LX Minimum On-Time | t.x_minon (Note 2) 64 92 ns
LX Minimum Off-Time | tux_minorr (Note 2) 32 60 ns
Vces LINEAR REGULATOR (Vccs)
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| Va4 =24V8e V5=5V8 V| =33V8 Ta=+25°C# — Note 1
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
8V < Vpy24 < 36V,
Vees Output Voltage Vces 4.75 5 5.25 Vv
OmA < lLoap = 15mA
Vcer Current Limit lccB_max Vpv2s = 8V 30 55 90 mA
5V LINEAR REGULATOR (V5s)
LIN Input Supply
Voltage Vi 6 36 Vv
Vs Output Voltage Vs 6V = Vun £ 36V, no load on Vs 4.75 5 5.25 Vv
Vs Load Regulation AVSipr Vun =24V, 1mA < lLoap < 50mA 0.85 2.4 %
Vs Line Regulation AV5LNR 6V < Vun = 36V, loap = TmA 0.02 0.2 mV/V
Vs Load Capacitance Cvs External capacitance on Vs 1 uF
3.3V LINEAR REGULATOR (V33)
V33 Output Voltage Va3 No load 3.1 3.3 3.5 \Y
V33 Load Regulation AV33 (R TmA < ILoap < 50mA 0 0.18 1.2 %
V33 Load Capacitance Cvss External capacitance on V33 1 uF
C/Q DRIVER
High-side
C/Q Driver High-Side enabled, CL[1:0]
On-Resistance Rcaon (Note 2) =11, 24 4.4 Q
ILoap = +150mA
Low-side
C/Q Driver Low-Side enabled, CL[1:0]
On-Resistance Rcaol (Note 2) =11, 2.0 4.0 Q
lLoap = -150mA
CL[1:0]1 =00 50 57 65
CL[1:0] = 01 100 114 130
i Vi =3V
C/Q Driver Current loact PROP CL[1:0] = 10 200 230 260 mA
Limit (Note 3)
CL[1:0] =11 250 290 325
WUGEN = 1 500
CQ EN=1,CQ PP=1,CQ_PD=
gij ?rgl‘;tp“t Reverse lkevca | 0,CQ PU=0, .90 +375 | A
Veia = (Vaat 5V) or (Venp - 5V)
CQ_ EN=0,CQ PD=0,CQ_PU=
C/Q Leakage Current leak ca |0, RX_DIS=0, -35 +60 HA
Va4 = 24V, (V24 — 36V) < Vcia < 36V
C/Q CURRENT SINKS AND SOURCES
C/Q Weak Pull-Down Vcia > 5V
| ’ -240 -200 -160 A
Current carp CQ_EN=0,RX_DIS=1,CQ_PD v
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
=1, CQ_PU =0, CQPUD2MA = 0,
CQPUD5MA =0
Veia = (Va4 - 5V),
C/Q Weak Pull-Up CQ_EN=0,RX_DIS=1,CQ_PD =
Current learu 169 Cq PU = 1, CQPUD2MA = 0, +160  +200  +240 | pA
CQPUD5MA =0
Vcia > 5V,
C/Q 2mA Pull-Down CQ_EN=0,RX DIS=1,CQ_PD
Current loaro2 1 _1"cQ_PU=0,cQPUD2MA =1, | 26 22 20 1 mA
CQPUD5MA =0
Veiq = (V24- 5V),
C/Q 2mA Pull-Up CQ_EN=0,RX DIS=1,CQ_PD
Current leavz | _97cQ_PU=1,cQPUD2MA=1, | *20  *22 +26 | mA
CQPUD5MA =0
Vcia > 5V,
C/Q 5mA Pull-Down CQ EN=0,RX DIS=1,CQ_PD
Current looros | =4 cq_PU=0,cQPUD2MA=0, | % 5 S0 1 mA
CQPUD5MA = 1
Veia = (Va4 - 5V),
C/Q 5mA Pull-Up CQ EN=0,RX DIS=1,CQ_PD
Current learus | = 9"cQ PU=1,CcQPUD2MA =0, | >0  *55 65 | mA
CQPUD5SMA =1
C/Q RECEIVER
C/Q Input Voltage . . Vs -
Range Vcain For valid RX logic 36V 36 Vv
TXEN = low Va4 2 18V 11 12.5 v
ﬁ(thnpUt Threshold VeatH and/or CQ_EN =
'9 0,RXDIS =0 Va4 <18V 54.4 78.8 %V24
TXEN = low Va4 2 18V 9 10.5 v
E/Q Input Threshold VearL and/or CQ_EN =
ow 0, RXDIS = 0 Vas < 18V 45 66.9 %\V24
TXEN = low Va4 2 18V 2 v
C/Q Input Hysteresis Vcanys and/or CQ_EN =
0, RXDIS =0 Va4 < 18V 11 %V24
TXEN = low Rising 2.1 3.45
C/Q Input Threshold Vv and/or CQ_EN = Vv
High (TTL Mode) camTit 10, RXDIS = 0, Falling 11 185
RXTTL =1
C/Q Input Hysteresis Vv TXEN = low and/or CQ_EN = 0, 13 Vv
(TTL Mode) COYSTIL | RXDIS = 0, RXTTL = 1 '
C/Q Input c Driver disabled, CQ_PD =0, CQ_PU 35 F
Capacitance N.Ca | =0, f=100kHz P
VOLTAGE MONITOR INPUT (Vw)
Vwm Voltage Range Vm 0 5.5 \%
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Rising 0.873 0.9 0.927
Vwm Threshold Voltage VTH M \Y
Falling 0.832 0.858 0.883
Vwm Input Current Im -1 +1 MA
RESET AND POWER-OK (RESET/POK)
RESET/POK Input
Voltage Low VRsTIL 04 \Y,
RESET/POK Input
Voltage High VRsTiH 13 v
RESET/POK Output VpokLow ILoap = -5SMA 0.4 \Y
Voltage Low
RESET/POK High
Impedance Leakage IrsT_op RESET/POK not asserted -1 +1 MA
Current
LOGIC INPUTS (CS, SCLK, SDI, SDO, TX, TXEN)
Logic Input Voltage Vv 0.31 x Vv
Low Threshold - Vi
Logic Input Voltage Vv 0.68 x Vv
High Threshold " Vi
Logic Input Leakage | Logic input = GND or V. 1 +1 A
Current LEAK 9 P - H

LOGIC OUTPUTS (WU, IRQ, SDO, RX, MCLK)

Logic Output Voltage VoL IRQ, v_\/U, SDO, RX, MCLK, 0.4 Vv
Low lLoap = -5mA
Logic Output Voltage SDO, RX, MCLK,
High Von ILoap = +SMA Vi-04 v
Open-Drain High
Impedance Leakage ILk_op IRQ and WU, not asserted -1 +1 MA
Current
SDO Leakage s
Current ILk_spbo CS = high -1 +1 MA
RX Leakage Current ILk_Rx RX = GND or VL -1 +1 MA
THERMAL CHARACTERISTICS
C/Q Driver Shutdown T Driver temperature rising, C/Q driver +160 °c
Temperature SHUTDRY fault bit is set and driver is disabled
C/Q Dri Shutd Driver temperature falling, driver is
river Shutdown :
automatically reenabled, °
Hysteresis TsHUT_DHYs y 15 C
TSHOFFEN =0
IC Thermal Warning Die temperature rising, THERMW o
Threshold Twen and THERMWINT bits are set +150 C
IC Thermal Warning T Die temperature falling, THERMW bit 20 °c
Threshold Hysteresis WRNHYS is cleared
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
IC Thermal Shutdown Tenut ic Die temperature rising, THSHUTD bit +170 °c
Threshold set
IC Thermal Shutdown Die temperature falling, THSHUTD o
. TsHuT_IcHYS o 20 C
Hysteresis bit is cleared
INTERNAL THERMAL SENSOR
Programmable
Thermal Warning TwRN_RNG Typical range -15 +174 °C
Threshold Range
Programmable
Thermal Warning TwrN_LsB 1LSB 3 °C
Threshold Step
Therma! ADC TwRN_RES 6 bit
Resolution
ATerec 25c | Ty = 27°C (Note 2) -8 0 +8
I\Eigpaa(:yADC ATprec ssc | Ty = 84°C 2 °C
ATerec_124c | Ty = 126°C (Note 2) -7 3 +12
Thermal ADC
Conversion Time taoc_conv 450 HS
AC ELECTRICAL CHARACTERISTICS
C/Q DRIVER
CQLOSLEWT[1:0] | Push-pull or PNP
Driver Low-to-High teoui_pe =00, Figure 1 mode 06 08 us
Propagation Delay CQLOSLEW[1:0]
tPoLH_oc = 00, Figure 1 NPN mode 1.8
CQLOSLEWI[1:0] | Push-pull or NPN
Driver High-to-Low ForPP | =00, Figure 1 | mode 07 09 s
Propagation Delay ¢ CQLOSLEW[:0] | b\p mode 5
PDHL_0C =00, Figure 1
Driver Skew tskew [troLH — teorL|, CQLOSLEWTI1:0] = 00 -0.2 +0.2 us
CQLOSLEW[0] | 5 037  0.565
=00
Push-pull or CQLOSLEWIT:0] | 4 067  1.035
. - PNP mode, =01
Driver Rise Time trise _ us
Vas(max) = 30V, [ CQLOSLEW[1:0] 0.8 156 055
Figure 1 =10 . . .
S?'{OSLEW“ 011 94 6.0 11.2
Push-pull or CQLOSLEWIIOl | n5 038  0.565
Driver Fall Time traLL NPN mode, ~ 00 us
Vas(max) = 30V, [ CQLOSLEWI[1:0] 0.45 0.76 1.08
Figure 1 =01 : : :
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