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Industrial Octal High-Side Switch
with Advanced Diagnostics

General Description

The MAX22915 is an industrial output device with eight
high-side switches. Each channel is specified to handle
up to 1A (typ) of continuous current with an on-
resistance of 120mQ (typ) and 250mQ (max) at 125°C.

The MAX22915 has a built-in 7-bit ADC to monitor chip
temperature, per-channel output current or Vpp supply
voltage. It supports continous or on-demand monitoring,
with option to average multiple ADC conversions.The
MAX22915 provides flexible configurations and global
diagnostics, which include undervoltage warnings,
thermal condition reportings, and communication errors.

Each channel is equipped with overload, overcurrent
and short-to-Vpp detections, as well as open-wire
detection that can detect an open-wire fault condition
when switch is on, off, or toggling at up to 131Hz.
Moreover, these diagnotics have enhanced immunity to
IEC 61000-4-4 EFT and IEC 61000-4-6 Conducted RF.

The SPl interface has a built-in chip addressing decoder,
which allows communication with two MAX22915
utilizing a common chip select (CS). The 16-LED driver
matrix provides indications of per-channel fault and
status. Internal active clamps allow for fast turn-off of
inductive loads. Integrated ESD and surge protection
requires only a single TVS on Vpp. The MAX22915 is
available in a compact 50-pin 6mm x 7mm flip chip QFN
package.
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Product Highlights

¢ Robustness with Extensive Diagnostics

+ 7-bit ADC to Monitor Chip Temperature, Per-
Channel Output Current or Vpp Supply Voltage

» Per-Channel Open-Wire Detection with Switches
On, Off, or Toggling at up to 131Hz

¢ Per-Channel Overload, Overcurrent and Short-to-
Vpp Fault Detection

* CRC Error Checking on SPI Interface

* Watchdog Timer on SPl and SYNCH Pin

* Thermal Shutdown Protection and Adjustable
Thermal Warning Reporting

* 65V Absolute Maximum Supply Range

+ Internal Clamps for Fast Inductive Load
Demagnetization

+ UVLO Warning on Supply Voltages

* Loss of Vpp or GND Protection

* Integrated IEC 61000-4-2 ESD Protection at
1+8kV Contact and £15kV Air-Gap

 Integrated IEC 61000-4-5 Surge Protection at
+1kV/42Q Using Single TVS on Vpp

* Enhanced EFT and RF Conducted Immunity on
Per-Channel Diagnostics with Switches On, Off,
or Toggling at up to 131Hz

* —40°C to +125°C Operating Temperature Range

¢ Reduced Power and Heat Dissipation
» Active Current Limiting at 1A (typ), 1.3A (max)
* 5mA (typ) Supply Current
+ 250mQ (max) On-Resistance at +125°C

e Flexibility and Space Saving

« Selectable Vs Supply Voltage Monitoring

» Selectable Open-Wire Detection Thresholds

» Selectable Output Current Measurement Full-
Scale Range

* SYNCH Input for Simultaneous Update of OUT _

* LED Driver Matrix for 16 Fault and Status LEDs,
powered by 24V, 5V, or 3.3V

» Flexible Logic Supply Voltage from 2.5V to 5.5V

» Addressable SPI Reduces Isolation Cost

* Compact 6mm x 7mm FCQFN Package

Applications
e Industrial Digital Outputs

e PLC Systems
Ordering Information appears at end of data sheet.
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MAX22915 Industrial Octal High-Side Switch
with Advanced Diagnostics

Simplified Application Diagram
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MAX22915

Absolute Maximum Ratings
................................................................... -0.3V to +65V

(Vpp - 49)V to (Vpp + 0.3)V
..................................................... -0.3V to +6V
............................................................. -0.3V to +6V
.................................................................. ~0.3V to +70V
........................................... -0.3V to (V| +0.3)V

REGEN, OWONSET, CSSET ........... -0.3V to (Vsppg + 0.3)V
FAULT, SPIERR......oovveeoeeeee oo -0.3V to +6V

Note 1: All voltages are relative to GND.

Industrial Octal High-Side Switch
with Advanced Diagnostics

SDI, SCLK, EN, AO/WDEN, SYNCH, CRCEN, DAISY, CS

............................................................................ -0.3V to +6V
LH ,LL_, VMOK -0.3Vto (V gp + 0.3)V
OUT_ Load Current .......ccceeevvvveeeeeeeininennn. Internally Limited
Continuous Power Dissipation (Multilayer Board (Tp = +70°C,
derate 40.6mW/°C above +70°C)) ....cceevviiinennnennnn. 3249.4mW
Operating Temperature Range ..................... -40°C to +125°C
Junction Temperature .............cccccvvviieeeeeiciiiiiiee e, +150°C
Storage Temperature Range ............c.cccc..... -65°C to +150°C

Soldering Temperature

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional operation of the device at these or
any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect

device reliability.

Package Information
Flip Chip QFN

Package Code F5067F+1F
Outline Number 21-100765

Land Pattern Number 90-100269
Thermal Resistance, 4-Layer Board

Junction-to-Ambient (64) 24.62°C/W
Junction-to-Case Thermal Resistance (6,¢) 1.69°C/W (bottom)

For the latest package outline information and land patterns (footprints), go to Package Index. Note that a “+”, “#”, or “-” in the package
code indicates RoHS status only. Package drawings may show a different suffix character, but the drawing pertains to the package

regardless of RoHS status.

Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a 4-layer board. For
detailed information on package thermal considerations, refer to Thermal Characterization of IC Packages.

www.analog.com
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MAX22915

Electrical Characteristics

(Vpp = +10V to +36V, V| gp = +3V to +36V, Vp = +3V to +5.5V, V| = +2.5V to +5.5V, Tp = -40°C to +125°C, unless otherwise noted.
Typical values are at Vpp = VLgp = 24V, Va = V| = 3.3V, Tp = +25°C.) (Note 2)

Industrial Octal High-Side Switch

with Advanced Diagnostics

PARAMETER SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
Vpp SUPPLY
Vpp Supply Voltage Vbp 10 36 %
EN = high, OUT_ turned on, no load, Va
Ve S WG ¢ | and V|_supplied externally, ADC not 50 6.5
DD Supply Curren DD converting mA
EN = low 6.5
Vpp UVLO Threshold -
pD Vbb_uvLo R | Vb rising 9.6 v
Rising - -
Vpp UVLO Threshold Vpp falling, OUT_ turned off, VDD_UVLO
. VDD UVLO F |,. 7.9 \Y;
Falling bit asserted
Vpp UVLO Threshold
. VDD_UVLO_H 0.35 \Y
Hysteresis
V'_D'_D POR Threshold Vpp por R | Vpp rising, REGEN open 6.8 \Y
Rising - -
Vbp POR Threshold Vbb POR F | Vo falling, REGEN open 56 v
Falling - -
Vbp POR Hysteresis VDbD_POR_H 0.44 v
Va ANALOG SUPPLY (REGEN = GND)
Va Supply Voltage Va Vp supplied externally, REGEN = GND 3.0 55 \Y;
EN = high, OUT_ Vp =3.3V 1.2 15
Va Supply Current Ia turned on, no load, Vaz55Y mA
no LEDs connected | "A ™ > 2.2 25
Va UVLO Threshold .
A Va_UvLo_R | VDD =24V, Varising 245 29 v
Rising ~ -
Va UVLO Threshold .
A VA_UvLO_F | VDD =24V, Vp falling 2.35 2.8 v
Falling — -
Vpa UVLO Threshold
A . Va uvLo H | Vbp =24V 0.1 \Y;
Hysteresis
VL LOGIC SUPPLY
V| Supply Voltage Vi 2.5 55 \
VL Supply Current I All logic inputs high or low 18 34 HA
V[ POR Threshold -
o VL_POR_R | VL rising 1.89 24 %
Rising
V| POR Threshold .
Lt VL por F |V falling 1.82 2.36 %
Falling
V| POR Threshold
. VL_POR_H 0.1 Y
Hysteresis
Vm VOLTAGE MONITOR
VM1 Threshold Rising VM1 R VM1 rising, VMOK turned active low 0.892 0.91 0.93 \Y
VM2 Threshold Falling Vimz_F Vmz2 falling, VMOK turned passive high 0.676 0.69 0.704 \Y
Va LINEAR REGULATOR
REGEN open, C_poap = 1uF, OmA <
Output Voltage Va_out IA ouT < 20mA 3.0 3.3 3.6 v
Current Limit IA_LIM REGEN open 25 mA
Short Circuit Current IA_SHRT REGEN open, Vp_out = 0V 60 mA

www.analog.com
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MAX22915

Industrial Octal High-Side Switch
with Advanced Diagnostics

(Vpp = +10V to +36V, V| gp = +3V to +36V, Vp = +3V to +5.5V, V| = +2.5V to +5.5V, Tp = —40°C to +125°C, unless otherwise noted.
Typical values are at Vpp = V| gp = 24V, Va = V| = 3.3V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Load Regulation REGEN open, OmA < Ia_ oyt < 20mA 0.1 mV/mA
REGEN Threshold VREGEN R | REGEN rising 3.25 v
Rising
REGEN Threshold VREGEN_F | REGEN falling 0.2 v
Falling
REGEN Leakage IREGEN_LKG | REGEN = GND ~50 WA
Current
Vsapc LINE REGULATOR
Vsapc Output Voltage Vsapc 4.8 52 \Y
Vsapc UVLO Threshold | Vsapc uvLo 4.3 46 Y
Y UVLO Threshold

SADC = V5ADC_HYST 0.4 \Y;
Hysteresis
Vsapc Current Limit VL s5ADC 2 3.7 4.4 mA
OUT_ SWITCHES
| =-600mA,
Rout Lo | Low Royt mode /\(/);;_4 120 250 mQ
On Resistance
- OWON_EN_=1
R High R mode - =
OUT_HI gh Rout louT <louT TH R 15 35 0
On Resistance On resistance switches from Royt H to
Threshold Current louT_THR | R - 38 46 55 mA
Risi OUT_LO
ising
Current Limit louT_LIM 0.7 1 13 A
Cold Lamp Current Limit louT_LAMP 1.2 1.5 1.8 A
Off Leakage Current louT LKG OUT_ turned off, OWOFF_EN_=0 -10 +10 MA
OFF STATE DIAGNOSTICS (OUT_)
OUT_ Off State Voltage | VouT oFfF | OWOFF_EN_=1,loyt_=0A 5.7 6.7 7.8 v
OWOFF_EN_=1, | OWOFF_CS[1:0] =
| — — —
PU_OWOFF1 |y = gy 00b 10 20 32
WOFF_EN_ =1 0] =
lPu_owoFF2 8 ou? <5y OO:/I;IOFF—CS“ 0] 65 100 135
Pull- A
ull-Up Current U oworrs | OWOFF_EN_=1, [OWOFF_cs[10]= | .- 300 370 H
- Vout_<3V 10b
OWOFF_EN_=1, | OWOFF_CS[1:0] =
I —_EN_ _
PU_OWOFF4 |y = Jgy b 480 600 720
Open-Wire Off VOWOFF_TH | OWOFF_EN_ =1 5 58 Vv
Threshold
SHTVDD_THI[1:0]
- 00b 8.2 9 10
?%:ZDD—TH“ 0] 9.1 10 10.9
Short-to-Vpp Threshold | V = —
DD SHTVDD _TH | SHTVDD_EN_ =1 SHTVDD_TH[1:0] Vv
11 12 13
=10b
SHTVDD_THI[1:0] 13 14 15
=11b
ON STATE DIAGNOSTICS (OUT_)
WONSET Regulati
OWONS egulation VOWONSET 700 mvV
Voltage
lowoN_TH | RowoNseT = 137kQ 0.52 mA

www.analog.com
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MAX22915

Industrial Octal High-Side Switch

with Advanced Diagnostics

(Vpp = +10V to +36V, V| gp = +3V to +36V, Vp = +3V to +5.5V, V| = +2.5V to +5.5V, Tp = —40°C to +125°C, unless otherwise noted.
Typical values are at Vpp = V| gp = 24V, Va = V| = 3.3V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Open-Wire On RowoNsEeT = 82kQ 0.82
Threshold RoWONSET = 22kQ 2.94
ADC
ADC Resolution 7 Bit
THERMAL MEASUREMENT
Measurable
T o
Temperature High SENSE_HI +150 c
Measureble TSENSE_LO +85 °c
Temperature Low
Thermal Measurement TSENSE_PREC | Ty =+125°C +3 °c
ADC Accuracy
OUTPUT CURRENT MEASUREMENT
CSSET Regulation VCSSET 800 mV
Voltage
Current Full Scale Max | lcsseT_max | Rcsser = 10kQ 0.7 A
Current Full Scale Min IcssET_MIN | RcsseT = 40kQ 0.175 A
SUPPLY VOLTAGE MEASUREMENT
Measurable Supply v
Voltage High SENSE_HI 36 \
Vpp falling Vbp_uv
Measurable Supply v LO F
Voltage Low SENSE_LO Vbb_uv v
Vpp rising -

LO R
LOGIC INPUTS
Input Voltage High ViH 0.7 x V| V
Input Voltage Low Vi 0.3 xV, Y,
Input Threshold v 0.11 %
Hysteresis IHYS Vi \%
Input Pull-Down R EN, CRCEN, SDI, SCLK, AO/WDEN,
Resistor IPD DAISY 200 kQ
Input Pull-Up Resistor Ripu SYNCH, CS 200 kQ
LOGIC OUTPUT (SDO)
Output Logic High VoH ILoAD = =5mA Note 4 VL -06 Y
Output Logic Low VoL lLoAD = +5MA Note 4 0.33 \Y
SDO Output Tristate I =& _ _
Leakage Current SDO_LKG CS = high 1 +1 MA
OPEN-DRAIN LOGIC OUTPUTS (FAULT, SPIERR, READY)
Output High (READY) VobH ILoAD = =5MA Note 4 VL -06 Y
Output Low (SPIERR, v | = +5mA
Leakage Current loD_LkG Open-drain output turned off, V = 5.5V -1 +1 MA
LED DRIVERS (LH_, LL_, V_gp)
LED Supply Voltage VLED 3.0 Vbp Y
hH_h Output Voliage VLH_oH LH_=on, ILoap = ~5mA, Note 4 VLoEg ] %

ig - .
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Industrial Octal High-Side Switch

with Advanced Diagnostics

(Vpp = +10V to +36V, V| gp = +3V to +36V, Vp = +3V to +5.5V, V| = +2.5V to +5.5V, Tp = —40°C to +125°C, unless otherwise noted.
Typical values are at Vpp = V| gp = 24V, Va = V| = 3.3V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
LH_ Off Leakage ILH LKG LH_=off, Vi =9V 1 UA
Current - -
LL_ Output Voltage Low VLL oL LL_=on, I oaD = +SmMA, Note 4 0.3 v
LL_ Off Leakage ILL_LkG LL_=off, Vi =VLED -1 +1 WA
Current — -
LED Driver Scan Rate fLeD Update rate for each LED 1 kHz
PROTECTION
OUT _ turned off,
V =Vpp -
OUT_ Clamp Voltage VoLamp ng’_*rMPbUTDDz Note 4 49 56 63 v
-500mA
Per-Channel Thermal
T . o o
Shutdown Temperature J_SHDN Junction temperature rising 150 C
Per-Channel Thermal
T o
Shutdown Hysteresis J_SHDN_H 15 C
Chip Thermal Shutdown Tc_sHDN Chip temperature rising 150 °C
Temperature -
Chip The.rmal Shutdown TG _SHDN_H 10 °c
Hysteresis
OUT_ TIMING CHARACTERISTICS
Delay from rising
SYNCH edge to
ropagation Delay, PD_LH iqure _ rising to 90% us
P tion Delay, LH tpp | Fi 2 OUT_ rising to 90% 11 30
of Vpp, RLoAD =
48Q
Delay from rising
SYNCH edge to
Propagation Delay, HL tpD HL Figure 2 OUT_ falling to 11 30 us
10% of VDDv
RLOAD =48Q
) ) ) 20% to 80% Vpp,
Rise Time R Figure 2 RLoaD = 480 6 Hs
) ] 80% to 20% Vpp,
Fall Time tF Figure 2 RLoAD = 480 6 Hs
WATCHDOG TIMING CHARACTERISTICS
WD_TIMEOUT[1:0] = 01b 50
Watchdog Timeout twp WD_TIMEOUT[1:0] = 10b 200 ms
WD_TIMEOUT[1:0] = 11b 500
Watchdog Timeout twp ACC | Watchdog timer enabled -30 +30 %
Accuracy
SPI TIMING CHARACTERISTICS
SCLK Clock Period tocH+CL Figqure 1 100 ns
SCLK Pulse Width High tcH Figqure 1 40 ns
SCLK Pulse Width Low toL Figqure 1 40 ns
CS Fall to SCLK Rise tcss Figure 1 40 ns
SDI Hold Time tDH Figure 1 10 ns
SDI Setup Time tps Figure 1 10 ns

www.analog.com
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(Vpp = +10V to +36V, V| gp = +3V to +36V, Vp = +3V to +5.5V, V| = +2.5V to +5.5V, Tp = —40°C to +125°C, unless otherwise noted.
Typical values are at Vpp = V| gp = 24V, Va = V| = 3.3V, Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CLoAD = 10pF,
SDO Propagation Delay tbo Figure 1 SCLK falling edge 30 ns
to SDO stable
SDO Rise and Fall teT Fioure 1 1 ns
Times Haure 1
CS Hold Time tcsH Figure 1 40 ns
CS Pulse Width High tcspw Figure 1 Note 3 40 ns
EMC
Contact Discharge
VESD_C OUT_ to GND per IEC 61000-4-2 18
(Note 6)
Airgap Discharge
ESD VESD_A OUT_to GND per IEC 61000-4-2 +15 kv
(Note 6)
. Human Body Model
\Y
ESD All other pins (Note 5, Note 6) 2
Sure VSURGE OUT_ to GND with | Per IEC 61000-4-5 +1 KV
g 42Q, TVSon Vpp | (Note 6, Note 7)
Note 2: All units are production tested at Tp = +25°C. Specifications over temperature are guaranteed by design and
characterization.
Note 3: All logic input pins except CS and SYNCH have a pull-down resistor. CS and SYNCH pins have a pull-up resistor.
Note 4: All currents into the device are positive. All currents out of the device are negative.
Note 5: Bypass Vpp to GND with a 1uF capacitor as close as possible to the device for high ESD protection.
Note 6: Not production tested.
Note 7: At typical value of Vpp = 24V, with a TVS diode on Vpp to GND.
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Timing Diagrams
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with Advanced Diagnostics
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Figure 1. SPI Timing Diagram
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Figure 2. Propagation Delay Timing Characteristics
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MAX22915

Typical Operating Characteristics
(Vpp = +24V, REGEN = open, V| = +3.3V, Tp = +25°C, unless otherwise noted)
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MAX22915 Industrial Octal High-Side Switch

with Advanced Diagnostics

Pin Descriptions

REF
PIN NAME FUNCTION SUPPLY Type
POWER SUPPLIES
Supply Voltage, nominally 24V. Connect Vpp and EP together. Bypass Vpp
EP, 1 \Y ND [
;10 DD to GND with a 1uF ceramic capacitor as close to EP as possible. G Supply
Analog Supply Input. Connect an external 3.0V to 5.5V supply to Va or use
30 Va the internal linear regulator by leaving REGEN open. Bypass Va to GND with GND Supply
a 1uF ceramic capacitor.
V regulator enable input. Connect REGEN to GND to disable Vp regulator.
9 REGEN Leave REGEN open to enable Va regulator, which internally supplies Va with GND Control
3.3V.
5,12,33 | GND Ground. Connect all GND pins together. GND GND
v Logic Supply Input. V|_ defines the logic levels on all logic interface pins.
41 L Bypass V|_to GND with a 0.1uF ceramic capacitor. GND Supply
v ADC Supply Input. Vsapc supplies the internal ADC. Bypass Vsapc to GND
42 5ADC with a 0.1uF ceramic capacitor. Do not use Vgapc to drive external loads. GND Supply
VMOK is an active-low, open-drain logic output that asserts low when V)4
input voltage rises above its rising threshold voltage. VMOK becomes high- .
4 VMOK impedance when V)2 input voltage falls below its falling threshold voltage. GND Logic
Connect an LED with a pull-up resistor to a voltage between 3.3V and Vpp.
VM1 and V)2 are analog voltage inputs used to supervise the supply voltage
7.8 VM1, VM2 | and determine the state of VMOK logic output. Use a voltage divider between GND Analog
the supply voltage and GND to set the threshold voltages for VMOK.
SWITCH OUTPUTS
17,18 ouT1 High-Side Switch Output 1. VDD Power
19, 20 ouT2 High-Side Switch Output 2. VDD Power
21, 22 OouT3 High-Side Switch Output 3. VDD Power
23,24 OouT4 High-Side Switch Output 4. VDD Power
49, 48 OouUT5 High-Side Switch Output 5. VDD Power
47, 46 ouT6 High-Side Switch Output 6. VDD Power
45, 44 ouT7 High-Side Switch Output 7. VDD Power
43,42 ouT8 High-Side Switch Output 8. VDD Power
DIAGNOSTIC SETTINGS
OWONSE Open-Wire Detection Threshold Current Set. Connect a resistor between
25 OWONSET and GND to define the threshold current for open-wire detection VA Analog
T :
when the OUT _ switches are closed.
Current Measurement Full-Scale Range Set. Connect a resistor between
31 CSSET CSSET and GND to set the full-scale range of internal ADC current VA Analog
measurement.
CONTROL INTERFACE
Enable Logic Input. Drive EN high for normal operation. Drive EN low to .
29 EN disable all OUT _ switches. EN has an weak pull-down. VL Logic
FAULT Global Diagnostics Open-Drain Output. The FAULT asserts low under
39 FAULT conditions defined in the INTERRUPT register. Connect a pull-up resistor to VL Logic
VL.
SYNCH Input. All eight output switches are updated simultaneously on the
rising edge of SYNCH, as determined by the contents of the SET_OUT
37 SYNCH register. The OUT_ states do not change when SYNCH is held low. When VL Logic
SYNCH is high, the output states change immediately when a new value is
written into the SET_OUT register. SYNCH has an weak pull-up.

www.analog.com
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CRC Enable Select Input. Drive CRCEN high to enable CRC generation and

26 CRCEN error detection on the serial data. CRCEN has an weak pull-down. VL Logic
READY is an open-drain output that is passive low when the internal chip
supply and V|_ I/O supply are both higher than their respective UVLO
SERST thresholds, which indicates that MAX22915 is ready for SPI communication. .
4 READY ; VL L
0 When the internal register supply falls below its UVLO threshold, the register egle
contents are lost and READY ftransitions active-high. Connect a pull-down
resistor from READY to GND.
_— SPI Error Open-Drain Output. The SPIERR asserts low when an error occurs .
27 SPIERR during an SPI transaction. Connect a pull-up resistor to V| . VL Logic
SERIAL INTERFACE
36 SDI Serial Data Input. SPI MOSI data from controller. SDI has a weak pull-down. VL Logic
38 SDO Serial Data Output. SPI MISO data output to controller. VL Logic
35 SCLK Serial Clock Input from SPI Controller. SCLK has a weak pull-down. VL Logic
34 Ccs Chip Select Input from Controller. CS has a weak pull-up. VL Logic
Chip Address for Addressable SPI or SPI Watchdog Enable Input for Daisy- .
28 AOIWDEN |y sined SPI Mode. AOWDEN has a weak pull-down. VL Logic
6 DAISY Daisy-Chain Enable Select Input. Drive DAISY high to enable daisy-chained VL Logic

SPI mode. DAISY has a weak pull-down.

LED DRIVER MATRIX
11 VLED Supply for LED Drivers. Apply supply voltage of 3.0V to Vpp. GND Supply
OUTs 1, 5 Status/Fault LED Cathode Output (Open-Drain Low-Side).

3 LL1S Connect a resistor in series to set the LED current. VLED Logic

9 LL26 OUTs 2,6 Sta.tus/F.auIt L.ED Cathode Output (Open-Drain Low-Side). VLED Logic
Connect a resistor in series to set the LED current.

1 LL37 OUTs 3,7 Sta.tus/F.auIt L.ED Cathode Output (Open-Drain Low-Side). VLED Logic
Connect a resistor in series to set the LED current.

50 LL48 OUTs 4, 8 Sta.tus/F'auIt L.ED Cathode Output (Open-Drain Low-Side). VLED Logic
Connect a resistor in series to set the LED current.

16 LHS1-4 OUTs 1-'4 Sta.tus LED Anode Outputs (Open-Drain High-Side). Connect a VLED Logic
resistor in series to set the LED current.

15 LHS5-8 OUTs 5-.8 Sta.tus LED Anode Outputs (Open-Drain High-Side). Connect a VLED Logic
resistor in series to set the LED current.

14 LHF1-4 OUTs 1-.4 Fal:ﬂt LED Anode Connections (Open-Drain High-Side). Connect a VLED Logic
resistor in series to set the LED current.

13 LHF5-8 OUTs 5-8 Fault LED Anode Connections (Open-Drain High-Side). Connect a VLED Logic

resistor in series to set the LED current.
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Functional Diagram
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Detailed Description
The MAX22915 is an octal high-side switch with 250mQ (max) on-resistance at Tp = +125°C. Per-channel diagnostics

can be enabled through SPI to indicate open-wire with switches on, off or toggling up to 131Hz, overload, overcurrent,
short-to-Vpp, as well as global diagnostics including supply undervoltage warning, chip temperature reporting, and

communication error. An internal 7-bit ADC can be used to monitor chip temperature, supply voltage, or load current at
each switch output. Active clamping limits the negative OUT_ voltage to (Vpp — VcLamp) and allows for freewheeling

currents to demagnetize the inductive loads quickly. A watchdog timer monitors SPl and SYNCH activity and automatically
turns the OUT__ switches off in case of missing SPI activity.
Synchronization

On the rising edge of the SYNCH logic input, all OUT_switches change to the new state previously programmed into the
SET_OUT register. If SYNCH is held high, the OUT_ switches change state immediately when the SET_OUT register is
written to (transparent mode).

When EN pin is low, all OUT__ are off independent of the SYNCH pin state and the SET_OUT register value.

Power-Up and Undervoltage Lockout
When the Vpp, Vsapc: Va, or V| supply voltages are under their respective UVLO thresholds, all OUT_ switches are off
and the open-wire detect current sources are turned off.

When both V|_ and the internal supply voltage to the registers rise above their UVLO thresholds, the MAX22915 is ready

for communication and the READY pin becomes passive low to indicate that the device is ready to communicate through
the SPI interface.

In addressable SPI mode (DAISY = low), at power-up, the POR bit in the GLOBAL_ERR register is set to 1 and the
FAULT output is set active-low. The POR bit and the FAULT pin are only cleared once the GLOBAL_ERR register is read.
The POR bit = 1 signals that the register contents are in power-on-reset state and any custom configuration requires
reprogramming.

When Vpp rises above the Vpp yvLo R threshold, the OUT_ switches can operate normally. When Vpp falls below the
Vpbp_uvLo_F threshold, the VDD_UVLO bit and FAULT pin are asserted, and all OUT_ switches are turned off. The
register contents are lost when both Va and Vpp drop below their undervoltage lockout thresholds.

When V)1 rises above its rising threshold, the VMOK pin is asserted low. When V)2 falls below its falling threshold, the
VMOK pin is reset, as shown in Figure 3, the VM_OK bit and FAULT pin are asserted, but the OUT_ switches continue
to operate normally.

In daisy-chained SPI mode (DAISY = high), the READY and VMOK pins are active, but the FAULT pin does not signal
supply undervoltage conditions.
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Figure 3. Vpop Monitoring

Current Limiting

Each high-side switch features active current limiting. When the load current exceeds 1A (typ), 0.7A (min), it is limited by
the high-side switch. If the load tries to draw higher current, the voltage across the high-side switch increases, hence the
temperature increases in accordance with its power dissipation, until thermal overload fault occurs and channel is turned
off.

When an OUT_ channel shows an overcurrent, the CL_ bit is set in the CL_FLT register.

Channel Thermal Management

Every channel's temperature is constantly monitored. If the temperature of a driver rises above the thermal shutdown
threshold of 150°C (typ), that channel is automatically turned off for protection. After the temperature drops by 15°C (typ),
the driver turns on again.

When a driver turns off due to thermal shutdown, the per-channel overload bit, OVL_ in the OVL_FLT register, the
OVL_FAULT bit in the INTERRUPT register, and the FAULT pin indicating this fault, are asserted, if not masked. For
more details, see the Register Map section.

Chip Thermal Warning

The chip temperature warning is enabled through the THERM_WARN_EN bit in ADC_CONFIG1 register, and the
temperature warning threshold is set through THERM_WARN_TH register between 85°C (typ) and 150°C (typ). When
the chip temperature rises above the set threshold, the THERM_ERR bit in the INTERRUPT register and the FAULT pin
are asserted. For more details, see the Chip Temperature Measurement section.

Chip Thermal Protection

When the chip temperature rises above the thermal shutdown threshold of 150°C (typ), the chip enters shutdown
protection and all overloaded OUT_ switches are kept off until chip temperature drops below 140°C (typ). The
THERM_SHTD bit in the GLOBAL_ERR register, THERM_ERR bit in the INTERRUPT register, and the FAULT pin are
asserted.

If the chip temperature rises further above 165°C (typ) due to a short, an overload on the Vp regulator, or LED matrix, the
internal Vp linear regulator, all OUT_ switches, and the LED matrix are shutdown to prevent part damage. In this condition,
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the THERM_SHTD and THERM_ERR bits are already set, FAULT pin already asserted, and in daisy-chained SPI mode
the F_ bits in SDO are all set to 1. The register contents are not lost in thermal shutdown if Vpp supply is present.
When the chip temperature then falls by the hysteresis amount, the Va regulator turns on, LED matrix and OUT_ switches
are restored to normal operation.

High On-Resistance

When the open-wire detection in switch on-state is enabled through OWON_ENABLE register and the output current is
below 46mA (typ), the channel on-resistance is 1.5Q (typ). When the output current rises above 38mA (min), the channel
on-resistance goes back to normal operating mode at 0.12Q (typ). This feature provides enhanced immunity to conducted
RF noises.

Lamp Load Turn-On

Incandescent lamps initially draw high currents while their filament is cold, and this turn-on current reduces as the filament
heats up. The MAX22915 has a scheme that automatically detects the presence of a lamps load. When a lamp load is
detected, the overcurrent and overload faults are masked for a duration of 200ms (typ). The lamp load detection can be
disabled through LAMP_DIS bit in CONFIG3 register.

Diagnostics

Table 1 lists the per-channel diagnostics made available by the MAX22915 and the state of the high-side switch for which
diagnostics are determined. Table 2 summarizes the global diagnostics.

Table 1. Per-Channel Diagnostics

PER-CHANNEL DIAGNOSTIC | SWITCH STATE ENABLE INTERRUPT MASK
Overload Closed By default By OVL_M
Overcurrent Closed Per-channel By CL_M
Open-Wire On Closed Per-channel By OWON_M
Open-Wire Off Open Per-channel By OWOFF_M
Short to Vpp Open Per-channel By SHTVDD M

Table 2. Global Diagnostics

GLOBAL FAULT INTERRUPT
DIAGNOSTICS FUNCTION ENABLED MASK
THERM_SHTD Chip thermal shutdown Always on None
THERM_ERR Chip thermal warning and thermal shutdown Thermal warning enabled by None

THERM_WARN_EN
Thermal shutdown always on
THERM_WARM Chip thermal warning By THERM_WARN_EN None
POR Undervoltage on the internal supply to Always on None
registers
VA_UVLO Va in undervoltage Always on SUPPLY_ERR_M
VM_OK Low V1, VM2 warning Always on VMOK_M

VDD_UVLO Vpp in undervoltage, all OUT_ switches off Always on SUPPLY_ERR_M
SUPPLY_ERR Vpp, Va in undervoltage, low Vi1, V2 Always on SUPLLY_ERR_M

WD_ERR SPI has no/incomplete activity for the timeout By WD_TIMEOUT[1:0] (DAISY = COM_ERR_M

period low)
By AO/WDEN (DAISY = high)
SYNCH_ERR SYNCH pin stuck low for the timeout period By SYNCH_WD_EN COM_ERR_M
COM_ERR SPI CRC or communication error By CRCEN pin COM_ERR_M

For more details on these diagnostic bits, see the Register Map section.
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Diagnostic Filtering

Open-wire detection in switch off-state and short-to-Vpp detection, in conjunction with reactive loads, can take many
milliseconds to settle to stable conditions after a change of high-side switch state. During this time, diagnostic detection
does not generate reliable results. Therefore after the OUT_ switching-off instant, a blanking period selected by
OW_BLANK_TMI4:0] bits in the CONFIG3 register configures the time period during which these diagnostics are not
evaluated. After this blanking time, a filter is engaged for 64ps (typ), after which the open-wire off and short-to-Vpp
diagnostics are determined and updated as per-channel diagnostics in the OWOFF_FLT and SHTVDD_FLT registers. In
addition the OWOFF_FAULT and SHTVDD_FAULT bits in the INTERRUPT register, the fault LEDs (FLEDs) if FLED_SET
= 0, and the diagnostic bits in the SDO data (if read) are updated. For the overload and overcurrent diagnostics, a 64us
(typ) filter time is employed and there is no blanking time.

When an OUT_ switch changes its on/off state, the diagnostic results of the previous state is cleared internally, the
diagnostic bits are auto-cleared if FLATCH_EN in CONFIG1 register is set to 0. If FLATCH_EN is set to 1, the diagnostic
bits are cleared by an SPI read command.

Diagnostic Bit Behavior

The per-channel diagnostic bits (OVL_, CL_, OWOFF_, OWON_, and SHTVDD _) can be configured to be latched or real-
time through the FLATCH_EN bit in the CONFIG1 register. When latched diagnostics are enabled (FLATCH_EN = 1),
the diagnostic bits are set to 1 when a fault is detected, and remains at 1 even if the fault disappears. This bit is only reset
to 0 when the cause of the fault has disappeared AND the relevant fault register is read through SPI in addressable SPI
mode. If the case of the fault has not disappeared, the real-time fault keeps the diagnostic bit at 1.

In daisy-chained SPI mode, the FAULT pin and F__ bits in SDO are cleared on the following SPI cycle if fault condition is
removed.

The per-channel faults in each of the five error registers are logically OR’ed together to produce the fault bits in the
INTERRUPT register. Figure 4 shows this on the basis of overload diagnostics.

OVL_FLT REGISTER
(0x04)

I
I
| ovL? |
|
! ' INTERRUPT REGISTER
I
| ovL6 ! (0x03)
| ———-—-—-—-- 1
l ovLs : OVL_FAULT !
! ov4pr— 1 /S e
I
I ovL3 :J
|
! ovL2
I
I

Figure 4. Overload Interrupt Diagnostic Scheme

FAULT Pin Signaling

The FAULT pin is an open-drain logic output that transitions active low when a fault condition is detected. The source of
faults are the 8 bits in the INTERRUPT register: per-channel faults and global faults, as shown in Figure 5. The source of
FAULT can be masked through the MASK register. In addressable SPI mode, the diagnostics can be latched
(FLATCH_EN = 1), in which case the FAULT pin can only be cleared by reading both the INTERRUPT register and the
corresponding fault register(s), whose fault is latched in the INTERRUPT register. In this case, the FAULT pin cannot be
cleared by only reading the INTERRUPT register. If FLATCH_EN = 0, then the diagnostic bits, the INTERRUPT register
bits and the FAULT pin are not latched, so are real time.

In daisy-chained SPI mode, the FAULT pin is latched, and cleared on the next SPI cycle if the cause of the fault has
disappeared.
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Figure 5. FAULT Signaling Scheme

Short-to-Vpp Detection

The MAX22915 can detect shorts-to-Vpp, if enabled through SPI. This diagnostic only works when an OUT_ switch is
off. If the OUT_ voltage is higher than the threshold voltage set by the SHTVDD_THI[1:0] bits in CONFIG2 register, the
SHTVDD_FAULT bit in the INTERRUPT register is asserted, and SHTVDD _ bit in the SHTVDD_FLT register is set to 1,
as well as the FAULT output pin driven low (if not masked).

The SHTVDD_TH[1:0] bits set the short-to-Vpp threshold to 9V, 10V, 12V, or 14V when Vpp is above 16V (typ). For Vpp
below 16V (typ), the short-to-Vpp threshold is always set to 9V regardless of the SHTVDD_TH[1:0] bits.

VbD

MAX22915

SWITCH

SHORT-TO-VbD

'

3

SHORT @
™ VSHTVDD_TH

GND

Figure 6. Short-to-Vpp Detection Scheme
Open-Wire Detection

Monitoring of an open-wire load condition can be enabled on a per-channel basis through SPI serial configuration. Open-
wire detection can be selected for either, or both, of the cases with a high-side switch in the on and/or off state. Moreover,
the MAX22915 provides enhanced conducted RF immunity to open-wire detection for high-side switch toggling between
on and off states up to 131Hz.

Open-Wire Detection with Switch On

Open-wire detection can be enabled on any OUT _ switch through the OWON_EN _ bits in the OWON_ENABLE register.
When the high-side switch is closed, the load current flowing out of the high-side switch is monitored. If this current drops
below the threshold value set through the resistor connected to the OWONSET pin, an open-wire fault is reported in
OWON_FLT register. The OWONSET resistor selects a load current threshold in the range of 0.44mA (typ) to 2.4mA
(typ) using the following equation:

Load current threshold (mA) = 57.52 x RowoNseT (kQ)* -0.961.

www.analog.com Analog Devices | 24



MAX22915 Industrial Octal High-Side Switch
with Advanced Diagnostics

The time for open-wire on fault diagnostic, from the OUT_ switch is turned on, is divided into a user-configurable channel
on-delay and an open-wire on detection time, as shown in Figure 7.

OUT_ SWITCH OPEN-WIRE ON
TURNED-ON ON-DELAY TIMER EXPIRED DETECTION RESULT
CHANNEL ON-DELAY OPEN-WIRE ON DETECTION TIME
SET BY CH_ON_DELAY[2:0] SET BY OWON_FIL_
- -
OPEN-WIRE ON DIAGNOSTIC TIME

Figure 7. Open-Wire ON Fault Diagnostic Time
The channel on-delay timer can be configured by the CH_ON_DELAY[2:0] bits in the ADC_CONFIG3 register between
0.5ms (typ) and 100ms (typ). Once this timer has expired and open-wire on is enabled, the channel is considered fully
turned on, and open-wire on detection starts the diagnostics and provides the result after a time interval set by OWON
detection time. The per-channel open-wire on detection time can be configured by the OWON_FIL_ bitin OWON_FILTER
register:
o Set OWON_FIL_ = 0 to set the open-wire on detection time to 3ms (default).

Set OWON_FIL_ = 1 to set the open-wire on detection time to 1ms.

If the channel load current comes back after the open-wire on detection completes is below 46mA (typ), the on-resistance
of the switch increases to 1.5Q (typ) and the open-wire on detection is reset and restarted.

For example, if the channel on-delay timer has been set to its minimum value at 0.5ms (typ), and the open-wire on
detection time has been set to 3ms (typ) by default, the total time interval rquired to report an open-wire on fault on an
OUT _ switch starting from its turning-on is 0.5ms + 3ms + 3ms = 6.5ms.

If required, the open-wire on diagnoistic time can be reduced. Set FAST_DET_MODE bit in CONFIG3 register to 1 to
halve the open-wire on detection time. Note that this mode option is applied to all OUT_ switches. Therefore assuming
FAST_DET_MODE option is enabled, the open-wire diagnostic time in the previous example is changed:

e Open-wire on diagnostics time is 0.5ms + 3ms + 3ms = 6.5m with FAST_DET_MODE = 0.
¢ Open-wire on diagnostics time is 0.5ms + 3ms = 3.5ms with FAST_DET_MODE = 1.

Table 3 shows the timing parameters with the related fields and registers. Table 4 shows the possible combinations based
on the value assumed by the parameters.

Table 3. Open-Wire On Timing Parameters

PARAMETER NAME DESCRIPTION

Channel On-Delay Timer Time interval required to consider OUT_ switch fully enabled starting from its turning-
on. It can be set by the user by means of the field CH_ON_DELAY[2:0].

Open-Wire On Detection Time Time required to provide the result of the open-wire on detection result starting from
when the OUT_ switch is fully enabled. It can be set per-channel by means of the
register OWON_FILTER.

Output FET Mode Option Option which allows to halve the open-wire on detection time. Set FAST_DET_MODE
=1 to enable this option.

Open-Wire On Diagnostics Time Channel On-Delay Timer + Open-wire On Detection Time.
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Table 4. Open-Wire On Timers

0b, 3ms Ob 6 6.5
1b, 1ms Ob 2 25
0b, 3ms 1b 3 35
1b, 1ms 1b 1 1.5

Note that for each case the channel on-delay timer is assumed equal to its minimum value at 0.5ms (typ). This is
configured by default by setting CH_ON_DELAY[2:0] bits to 000b.

Figure 8 shows the relationship between the OUT_ switch status and the open-wire on fault state. If the OUT_ switch is
always on and the FAST_DET_MODE option is disabled, assuming the channel on-delay timer has expired, the load
current is instantly compared with the set threshold. After the open-wire on detection time, the OWON_ bit in the
OWON_FLT register updates according to the load current condition.

LOAD CURRENT
A
OWON THRESHOLD
- TIME
CHANNEL STATUS
A
CHANNEL ON ‘
- TIME
OWON DETECTION
A
- OPEN-WIRE ON DETECTION TIME >
FILTER SETTLING FILTER SETTLING
SETErONONTL o SETErONONTL e __>
TIME
OWON FAULT T
ON-RESISTANCE INCREASED FAULT DETECTED
’ TIME
-

Figure 8. Open-Wire On Detection with Fast Detection Mode Disabled

Figure 9 shows the condition in which the OUT _ switch is initially turned on, and the FAST_DET_MODE option is enabled,
the open-wire on detection time is halved when the OUT _ switch is turned on next time.
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Figure 9. Open-Wire On Detection with FAST DETECTION MODE Enabled
Open-Wire Detection with Switch Off
Monitoring of an open-wire condition in the switch off-state can be enabled on individual channels through the

OWOFF_EN_ bits in the OWOFF_ENABLE register. When the high-side switch is off, a weak current source/sink,
IPU_OWOFF, is enabled that pulls OUT_ to 7V (typ) during an open-wire fault when a load is missing. If the OUT_ voltage

is above 5V (min), an open-wire off fault is asserted in OWOFF_FLT register, as well as OWOFF_FAULT bit in
INTERRUPT register and the FAULT pin. The Ipy_owoFrF current source is configured through the OWOFF_CS[1:0] bits

in the CONFIG2 register. For more details, see Figure 10.
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Figure 10. Open-Wire Off Detection Scheme

An additional pull-down current sink, Ipp_owps, can be enabled to assist discharging of capacitance on OUT_ to allow
for faster open-wire off detection after switch is turned off. The pull-down current source can by turned on by setting the
OWOFF_DSI[1:0] bits in the CONFIG1 register, and it is automatically turned off when OUT_ voltage falls below 9V (typ).
Both current sources are enabled only when open-wire off detection is enabled.

Open-Wire Detection with Switch Toggling

The MAX22915 supports open-wire diagnostic when OUT _ switches are toggling at up to 131Hz. In switch on-state, the
minimum open-wire diagnostic time is limited by channel on-delay timer and open-wire on detection time. For more details
on timing analysis, see the Open-Wire Detection with Switch On section. Use these following options to reduce the
diagnostic time:

e Enable FAST_DET_MODE to halve open-wire on detection time.

e Set shorter channel on-delay timer through CH_ON_DELAY[2:0] bits.

e Set shorter open-wire on detection time through OWON_FIL_ bit.

In switch off-state, the minimum open-wire diagnostic time is limited by the rate at which OUT_ switch discharges. Use
these following options to accelerate the discharging of capacitive loads:

o Set higher pull-up current through OWOFF_CS[1:0] bits.

e Set higher pull-down current through OWOFF_DSJ[1:0] bits.

Blanking Time for Open-Wire with Switch Off and Short-to-Vpp

After the channel is turned off, assume the open-wire off and short-to-Vpp diagnostics are enabled, both faults are not
asserted until a blanking time, specified by the OW_BLANK_TM][7:3] bits in the CONFIG3 register, expires. This allows
user to delay these faults from reporting before OUT_ switches discharge and become stable. Figure 11 shows the
blanking time for open-wire off detection after channel is turned off.
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Figure 11. Open-Wire Off Fault Blanking Time

The OW_BLANK_TM_EN bit in CONFIG3 register is used to enable the blanking function. If the blanking time is not
enabled, open-wire off and short-to-Vpp faults are asserted shortly after the debouncing filter time of 64us (typ).

Watchdog

The MAX22915 provides two watchdog timers to allow monitoring activity on the SPI interface and on SYNCH pin. In
daisy-chained SPI mode, drive AO/WDEN to enable the watchdog for SPI. In addressable SPI mode, the watchdog timer
is enabled through the WD_TIMEOUT][1:0] bits, monitors and expects clock activities on the SCLK and CS inputs. At least
one valid SPI cycle must be detected in the watchdog timeout period. This means that the SCLK input must have a
multiple of 8 clock cycles during a CS low period.

The SYNCH pin watchdog can be enabled by SYNCH_WD_EN bit and monitors the SYNCH pin whether or not stuck
low. At least one 1ps (typ) SYNCH high period must be detected in the 50ms (typ) watchdog timeout period, to avoid
SYNCH pin watchdog error. When SYNCH pin watchdog is enabled, watchdog for SPI is always enabled. For more details
on selecting timeout period, see the Register Map section.

In daisy-chained SPI mode, the SPI watchdog timeout is 50ms (typ) and SYNCH pin watchdog is disabled.

If the watchdog criterion is not met, all OUT_ switches are automatically turned off and the FAULT pin is asserted. In
addressable SPI mode, the WD_ERR, SYNCH_ERR, and COM_ERR bits are set to 1, and all registers, except the
INTERRUPT, OVL_FLT, CL_FLT, OWOFF_FLT, OWON_FLT, SHTVDD_FLT, GLOBAL_ERR, and MASK registers, are
reset and all status and fault LEDs are turned off. When all bits at SYNCH_WD_EN and WD_TIMEOUT[1:0] are set to 1,
the MAX22915 instantly times out and resets to the same state as seen under a watchdog fault, with the exeception of
asserting WD_ERR, SYNCH_ERR, COM_ERR bits, and FAULT pin.

LED Driving Matrix

The 4x4 LED driver crossbar matrix offers an efficient configuration for driving up to 16 LEDs. The LEDs can either be
turned on/off by the SPI controller by setting the SET_SLED and/or SET_FLED register bits in addressable SPI mode, or
can be controlled by the MAX22915 autonomously to indicate per-channel status and fault conditions, which depends on
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the setting of bits SLED_SET and FLED_SET in the CONFIG1 register. If controlled internally (SLED_SET= 0 or
FLED_SET= 0), a channel’s status LED automatically turns on when the corresponding OUT _ switch is on and there is
no fault condition. If diagnostics detection is enabled on any OUT_ switch and a fault is detected, its associated fault LED
(FLED) turns on and its associated status LED (SLED) is automatically turns off. This means that for any OUT_ channel,
its SLED and FLED never turn on simultaneously. If FLED_SET = 0, diagnostics that are enabled (SHTVDD_FAULT,
OWON_FAULT, OWOFF_FAULT, CL_, or OVL_) result in FLEDs turning on when a fault is detected. Only overcurrent
detection can be masked from driving the FLEDs through the LED_CL bit in the CONFIG2 register.

MAX22915

LHS1-4 LHS5-8 LHF1-4 LHF5-8

|
% GND

Figure 12. LED Matrix Scheme

When a lamp load is detected during OUT_ switch turns on, overload and overcurrent faults are masked, and its SLED
turns on and its FLED stays off for 200ms (typ).

If the FLEDs are controlled internally, they are always filtered, both in daisy-chained and addressable SPI modes. When
controlled internally, the FLED minimum on-time can be configured through the FLED_STRETCHI1:0] bits in the
CONFIGH1 register. For FLED stretching in a single fault condition, see Figure 13. When the fault occurs, the FLED
stretching counter starts and the output FLED turns on until the counter reaches the stretching time set by the
FLED_STRETCHI1:0] bits. If the fault occurs again within the stretching time, the FLED stretching counter is reset and
restarted. If the fault condition does not disappear at the end of FLED stretching time, the FLED stays on. For FLED
streching in multiple faults condition, see Figure 14.
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Figure 13. Single FLED Stretching
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Figure 14. Multiple FLED Stretchings

The SLEDs are real-time when controlled internally. The LED matrix is powered by the V| gp supply input, which can be
in the range from 3.0V (min) up to the Vpp field supply voltage.

If daisy-chained SPI mode is selected (DAISY = high), the LED matrix is always controlled autonomously by the
MAX22915. Only overload faults are signaled at FLEDs and they are stretched by 2s. For every current limiting resistor,
R, each of the four LEDs in a column string is pulsed for a quarter of the time, so that current only flows through one LED
and its resistor at one time. Thus the resistors, R, determine the current through one LED during the pulse. Each LED is
pulsed on at a rate of 1kHz (typ) and is on for 25% of the 1ms period. Thus the average current flowing through a LED
that is turned on, is about 0.25 x (V| _gp — VF)/R, where VF is the forward voltage of the LED. Choose the resistor value

R according to the LED’s current/light intensity requirements.
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Monitoring of Load Currents, Vpp Supply, and Chip Temperature

The MAX22915 features an internal 7-bit ADC to monitor the load current at each channel, Vpp supply voltage, or chip
temperature. The ADC is available in on-demand or continuous mode operation, with an option to average multiple current
or temperature measurements.

Monitoring and Operating Modes

The MAX22915 internal ADC monitors three different variables using a scheduling process with a multiplexer. For more
details on the channel scheduler, see Figure 15 and for more details on the multiplexer, see Figure 18. A total of 10
channels are monitored and measured, if enabled and selected, including load current measurement at Channel 0 to
Channel 7 corresponding to OUT1 to OUTS8, Vpp measurement at Channel 8, and chip temperature measurement at

Channel 9. Each of these channel has its own operating modes and configuration settings, as shown in Table 5.

Table 5. ADC Measurement Channels and Modes

CHANNEL MEASUREMENT MODE CONFIGURATION
Channel 0 | Load current at OUT1 Continous, on-demand, single Average up to 128 samples, per-
Channel 1 | Load current at OUT2 channel enable, channel turn-on delay

Channel 2 | Load current at OUT3
Channel 3 | Load current at OUT4
Channel 4 | Load current at OUT5
Channel 5 | Load current at OUT6
Channel 6 | Load current at OUT7
Channel 7 | Load current at OUT8
Channel 8 | VDD supply voltage Continuous, on-demand N/A*

Channel 9 | Chip temperature Continuous, on-demand Average up to 128 samples

(*)N/A means not applicable.

The channel scheduler (Figure 15) is equipped with an internal pointer and iteratively checks each channel. If the channel
checked is the current sense (Channel 0 to Channel 7), the ADC only proceed to measure if all the following criterion are
met:

e The channel is turned on for an interval greater than the channel on-delay timer defined by the CH_ON_DELAY[2:0]
bits in ADC_CONFIG3 register. The channel is considered fully enabled.

e Its CURR_MEAS_EN_ bitis set to 1in CURR_MEAS_ENABLE register.

e Operating mode is set.

If the channel checked is the voltage sense (Channel 8), the ADC measures Vpp supply voltage if VDD_ON_DEMAND

bit or VDD_CONT bit is set to 1. If the channel checked is the temperature sense (Channel 9), the ADC measures the die
temperature if TEMP_ON_DEMAND or TEMP_CONT bit is set to 1.
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Figure 15. ADC Measurement Scheduler

Independent of the channel to be measured, the actual measurement is always preceded by the operating mode setting.
To provide flexible monitoring, three operating modes can be set among continuous mode, on-demand mode, and single
mode (current sense only). Table 6 shows each measurement and its available option modes.
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Table 6. ADC Operating Modes

MEASUREMENT CONTINUOUS MODE ON-DEMAND MODE SINGLE MODE
Load Current The scheduler sequentially The scheduler sequentially checks The scheduler sequentially
checks each high-side switch and | each high-side switch and ADC makes | checks each channel and ADC
ADC measures the load current, a single measurement of the load measures only once, if it is
if it is fully enabled. This is current, if it is fully enabled. This is fully enabled. This is enabled
enabled by setting CURR_CONT | enabled by setting by setting CURR_SINGLE bit
bit to 1 in ADC_CONFIG2 CURR_ON_DEMAND bitto 1 in to 1 in ADC_CONFIG2
register. ADC_CONFIG2 register. The current register. After single mode is
sense is selected by setting enabled, each fully enabled
CH_READ_SEL[3:0] bits in register channel is measured only
ADC_CONFIG3, to required channel. once, until the next time it
turns on.
Vpp Supply The ADC measures the Vpp The ADC makes a single measurement | Not available.
Voltage supply voltage each time the of the Vpp supply voltage. This is
scheduler checks Channel 8. enabled by setting VDD_ON_DEMAND
This is enabled by setting bit to 1 in ADC_CONFIG2 register. The
VDD_CONT bitto 1in voltage sense is selected by setting
ADC_CONFIG1 register. CH_READ_SEL[3:0] bits to 0x8 in
ADC_CONFIGS3 register.
Chip The ADC measures the die The ADC makes a single measurement | Not available.
Temperature temperature each time the of the die temperature. This is enabled
scheduler checks Channel 9 and | by setting TEMP_ON_DEMAND bit to
the temperature timer is expired. 1in ADC_CONFIG1 register. The
This is enabled by setting temperature sense is selected by
TEMP_CONT bit to 1 in setting CH_READ_SEL[3:0] bits to 0x9
ADC_CONFIG1 register. in ADC_CONFIG3 register.
Temperature timer is fixed at
100ms (typ), much slower than
the scheduler to avoid measuring
temperature in every scheduler
iteration cycle.

Load Current Measurement

The MAX22915 integrates enhanced diagnostics features, which allow to monitor the load current at each of eight
channels by means of three different operating modes among continuous mode, on-demand mode, and single mode.
Moreover, current monitoring has an option to average up to 128 samples.

To perform a load current measurement, do the following procedures:

Write to SET_OUT to turn on the channel.

Write to CURR_MEAS_ENABLE register to enable the current sense on the channel.

Write to CURR_AVGJ[2:0] bits to set the averaging function of measurement.

Write to CURR_CONT, or CURR_ON_DEMAND, or CURR_SINGLE to select an operating mode. Do not select
multiple operating modes at the same time.

o Write to CH_READ_SEL[3:0] to move the measurement result of the channel to ADC_DATA register.

o Read ADC_DATA register with RDY = 1 indicating a conversion is performed.

The resistor at CSSET sets the full-scale range of the current measurement. The LSB of current sense is 5.5mA (typ) and
full-scale range is 700mA (typ) with RcsseT = 10kQ. The equation to calculate the load current is:

loyT (MA) = 700(mA)/2°7 x ADC_DATA.
Vpp Supply Voltage Measurement

The MAX22915 integrates enhanced diagnostics features, which allow to monitor the Vpp supply voltage by means of
two different operating modes between continuous and on-demand mode.

To perform a voltage sense, do the following procedures:
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o Write to VDD_CONT, or VDD_ON_DEMAND, to select an operating mode. Do not select both operating modes at the
same time.
e Write Ox8 to CH_READ_SEL[3:0] to move Vpp measurement result to ADC_DATA register.

o Read ADC_DATA register with RDY = 1 indicating a conversion is performed.

The LSB of voltage sense is 0.29V (typ) and full-scale range is 36V (typ). When Vpp supply voltage falls below its UVLO
threshold, the function is disabled. The equation to calculate the Vpp supply voltage is:

Vpp (V) = 36(V)/2"7 x ADC_DATA.

Chip Temperature Measurement

The MAX22915 has a 7-bit thermometer that allows measurement of the die temperature through SPI interface. The
temperature sense range is between 85°C (typ) to 150°C (typ) and the resolution is 0.5°C (typ). The same thermometer
is used for thermal warning reporting through the THERM_WARN bit in the GLOBAL_ERR register when the chip
temperature exceeds the threshold set by the THERM_WARN_TH register.

The MAX22915 integrates enhanced diagnostics features, which allow to monitor the chip temperature by means of two
different operating modes between continuous and on-demand mode.

To perform a temperature sense, do the following procedures:

o Write to TEMP_CONT, or TEMP_ON_DEMAND, to select an operating mode. Do not select both operating modes at
the same time.

o Write to TEMP_AVG to set the averaging function of measurement.

e Write Ox9 to CH_READ_SEL[3:0] to move temperature measurement result to ADC_DATA register.

e Read ADC_DATA register with RDY = 1 indicating a conversion is performed.

The LSB of temperature sense is 0.5°C (typ) and full-scale range is between 85°C to 150°C. The equation to calculate

the chip temperature is:

T, (°C) = 85°C + (150°C - 85°C)/2"7 x ADC_DATA.

Regardless of the operating mode, a thermal warning threshold can be enabled with THERM_WARN_EN = 1 and
specified with which the measured chip temperature is compared to THERM_WARM_TH register. If the measured chip
temperature is higher than the user-defined threshold, the THERM_WARN bit in the GLOBAL_ERR register, the
THERM_ERR bit in the INTERRUPT regsiter, and FAULT pin are asserted.

ADC Conversion Timing

The MAX22915 internal ADC conversion time consists of a channel scheduling delay and the ADC conversion time. For
the voltage and temperature sense conversion time, see Figure 16 and for the current sense conversion time, see Figure
17. The scheduling delay is the same for all current sense, voltage sense, and temperature sense. The current sense
conversion time contains an additional initialization delay set by OWON_FIL_ bit, as shown in Figure 17. Moreover, for
load current measurement, before the channel is considered fully enabled when the channel on-delay timer expires after
the channel is turned on, the scheduler does not move forward to make a conversion. It is required to wait until the
conversion is completed before performing an SPI read on ADC_DATA register. The RDY bit is set to 1 to indicate when
the conversion is performed and data are ready.

ADC SCHEDULE ey ADC CONVERSION TIME-==-=csecsceceacacaccann »
A
NUMBER OF SAMPLES
B SET BY TEMP_AVG[3:0] »
40ps CONVERSION 40us CONVERSION
IDLE SCHEDULING TIME B oo 0 DL
P TIME
RDY
VOLTAGE MEASUREMENT TEMPERATURE
READY, AVERAGE OPTION N/A V MEASUREMENT READY
- TIME

Figure 16. ADC Voltage and Temperature Sense Conversion Time
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CHANNEL STATUS
A
CHANNEL OFF CHANNEL ON
» TIME
ADC SCHEDULE
A
- ADC CONVERSION TIME »
CHANNEL ON-DELAY INITIALIZATION DELAY
Lt SETBY CH_ON_DELAY[20] | SCHEPULINGTIME | “orr By owon_FIL_
i TIME
RDY P NUMBEROF SAMPLES
SET BY CURR_AVG[3:0] GURRENT
MEASUREMENT
CHANNEL FULLY ENABLED READY
» TIME

Figure 17. ADC Current Sense Conversion Time

The channel scheduler is equipped with an internal pointer, which sequentially addresses from Channels 0 to Channel 9
and determines whether a measurement is requested and the channel is ready for a conversion. The worst-case scenario
is when the channel scheduler is servicing the subsequent channel when user requests a measurement. In this case, the
internal pointer has to complete addressing all channels before it returns back and executes the request. The round-trip
duration for the internal pointer is 5us (max), assuming no channel is requesting a measurement.

For example, in continuous-mode current measurement with 64 samples averaged, the total time interval required to wait
before reading load current measurement data, after output switch turned-on, is:

0.5ms + 5us + 3ms + 2.56ms = 6.065ms.

where:

e Channel on-delay timer of 0.5ms (typ) by default.
e Scheduling time of 5us (max).

¢ Initialization delay of 3ms (typ) by default.

e Conversion time of 2.56ms (typ) = 64 x 40ys.

Reading Diagnostics Data

ADC_DATA register is used to read measurement results of the channel. To ensure the measurement result is up-to-
date, RDY bit in ADC_DATA register is used to indicate a conversion is successful made and data are ready to be read.
The RDY bit is cleared after an SPI read. The channel to be read is selected by setting CH_READ_SEL[3:0] bits in the
ADC_CONFIG3 register. Figure 18 shows the way RDY bit and measurement result is moved into ADC_DATA register.
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A 4

RDY

DATA[7:0]

CHANNEL 0: OUT! CURRENT >
CHANNEL 1: OUT2 CURRENT >
CHANNEL 2: OUT3 CURRENT >
CHANNEL 3: OUT4 CURRENT >
CHANNEL 4: OUT5 CURRENT >
CHANNEL 5: OUT6 CURRENT - 6
CHANNEL 6: OUT7 CURRENT 7
CHANNEL 7: OUT8 CURRENT gl
CHANNEL 8: Vpp SUPPLY - 9
CHANNEL 9: TEMPE RATURE - 10
CH_READ_SEL[3:0] »
CHANNEL 0 RDY P
CHANNEL 1 RDY >
CHANNEL 2 RDY >
CHANNEL 3 RDY e
CHANNEL 4 RDY e
CHANNEL 5RDY -
CHANNEL 6 RDY -
CHANNEL 7 RDY >
CHANNEL 8 RDY e
CHANNEL 9 RDY >

Figure 18. SELECT ADC_DATA

Each channel has its own RDY bit. This bit goes high after a new measurement of the channel is performed. When the
CH_READ_SEL[3:0] bits select a channel, both its RDY bit and measurement data are transferred onto ADC_DATA
register. The channel RDY bit is cleared after ADC_DATA register is read through SPI. Figure 19 shows an example

using Channel 0.
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RDY

ADC MEASURES CH_READ_SEL[3:(0]
CHANNEL 0 SELECTS CHANNEL 0 READING ADC_DATA
\J
M CHANNEL 0 IS SELECTED ON \

CHANNEL 0 CH_READ_SEL[3:0}; BOTH CHANNEL 0

MEASUREMENT IS RDY AND DATA ARE MOVED TO SPI READ ONADC_DATA
COMPLETED; CHANNEL  ADC DATAREGISTER. REGISTER IS COMPLETED;
0RDY IS SET TO 1. - CHANNEL 0 RDY IS RESET.

Figure 19. Reading ADC Data
Serial Interface

The MAX22915 communicates with the host controller through a high-speed SPI serial interface. The interface has three
logic inputs: clock (SCLK), chip select (CS), serial data in (SDI), and one data out (SDO). The SDO is three-stated when
CS is high. The maximum SPI clock rate is 10MHz. The SPI interface logic complies with SPI clock polarity CPOL = 0
and clock phase CPHA = 0.

The MAX22915 SPI can either be operated in addressable SPI mode (Daisy = low) or in daisy-chain mode (DAISY =
high). Addressable SPI allows direct communication with up to two MAX22915 on a shared SPI using a single, shared
CS signal. Addressable SPI offers direct chip access and getting global diagnostics in the same SPI cycle. Addressable
SPI supports both single cycle and burst mode read/write operation.

Daisy-chained SPI is enabled by driving DAISY = high. In daisy-chain mode, the first SDO byte provides the channel
diagnostics based only on driver overload. Daisy-chain mode provides limited features such as reduced diagnostics and
configuration.

Since the power-on default configuration is different in between daisy-chained SPI mode and addressable SPI mode, the
MAX22915 does not support dynamic switching between two modes during operation.

Addressable SPI Chip Addressing (AO/WDEN)

In addressable SPI mode, a SPI controller can communicate with up to two MAX22915 devices on a shared, non daisy-
chained SPI bus with one single shared CS through chip addressing. Each chip on the shared SPI is assigned an
individual chip address through the logic input pin AO/WDEN, as shown in Table 7.

Table 7. SPI Device Address Selection

AO/WDEN DEVICE ADDRESS
LOW 0
HIGH 1

The SPI controller addresses a specific chip by sending the appropriate AO logic in the first bit of the SPI read/write
command. The MAX22915 monitors the SPl-address in each SPI read/write cycle and responds when the address
matches the programmed address for that IC.

Addressable SPI In-Band Diagnostic Fault Signaling

In every addressable SPI cycle, the MAX22915 returns seven bits in SDO within the first eight SPI clock cycles. These
seven bits include ADC conversion ready (RDY), short-to-Vpp (SHTVDD_FAULT), open-wire on (OWON_FAULT), open-
wire off (OWOFF_FAULT), chip thermal warning (THERM_ERR), output overload (OVL_FAULT) and global faults
(GLOBAL_FAULT). The global fault bit, GLOBAL_FAULT, is the logic OR of the COM_ERR, SUPPLY_ERR, and
THERM_ERR bits in the INTERRUPT register. These seven diagnostic bits allow for fast identification of the specific
channel in fault or global fault condition.
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During an SPI write cycle, the second SDO byte returns eight fault bits, one bit associated with each OUT_ channel.
These bits are the logic OR of the per-channel diagnostic bits including overload, current limit, short-to-Vpp, open-wire

on and open-wire off faults.

Single-Cycle Addressable SPI Read
Figure 20 shows the SPI read command in addressable SPI mode (DAISY = low).

T T T T 1 T
| | | | 1 |

BRST(0)I R4 1 R3 | R2 | Ri1 RO 1 R() 1 X
| | | | | |

|
|
|
1
T T T T T T T T T T T T T T
Hiz ISHTVDD_!OWON_F IOWOFF_FI THERM_ ! OVL_FA IGLOBAL ! | I I | I | |
SDO RDY o . , L OVL -
: FAULT : AULT : AULT : ERR : uT : FAULT : D7 : D6 : D5 : D4 : D3 : D2 : D1 : DO
A0 =CHIP ADDRESS RDY = ADC CONVERSION COMPLETE
BRST = BURST READ ENABLE GLOBAL_FAULT = GLOBAL FAULT
R_  =REGISTER ADDRESSES OVL_FAULT ~ =OVERLOAD FAULT (OROF ALL CHANNELS)
D_  =DATABITS THERM_ERR = JUNCTION TEMPERATURE EXCEEDS THERMAL WARNING THRESHOLD,
4 =CLOCKEDGE ON WHICH DEVICE LATCHES SDI DATA ORDEVICE ENTERED THERMAL SHUTDOWN
¥ =CLOCK EDGE ON THAT DEVICE SHIFTS OUT SDO DATA OWOFF_FAULT = OPEN-WIRE FAULT SWITCH OFF (CHANNEL)

OWON_FAULT = OPEN-WIRE FAULT SWITCH ON (CHANNEL)
SHTVDD_FAULT = SHORT-TO-Vpp FIELD SUPPLY FAULT (CHANNEL)

Figure 20. Addressable SPI Single Cycle Read Command
Single-Cycle Addressable SPI Write
Figure 21 shows the SPI write command in SPI addressable mode (DAISY = low).

-] W

1 I T T T T T T T T T T T T T T
| BRST ! | | | | | | I I | | | | | |
SDI A0 } ©) } R4 } R3 } R2 } R1 } RO } W (1) } D7 } D6 } D5 } D4 } D3 } D2 } D1 } DO }
| | | | | | | | | | | | | | | |
T T T T T T T T T T T T T T T
=z ! OWON_ OWOFF | THERM | OVL _F ! ! ! ‘ ‘ ! ! ! !
Hiz | RDY lrSHTVDD—< — | — | — | | | | | | | |
SDo | U FAULT | FAULT | FAULT | _ERR | AULT |CEOBLFL F8 1 F7 1 F6 1 F5 1 F4 1 F3 | F2 | F1
1 1 I I I I | I | 1 1 1 1 1 1
A0 =CHIP ADDRESS RDY = ADC CONVERSION COMPLETE
BRST = BURST READ ENABLE GLOBAL_FLT = GLOBAL FAULT
R_ =REGISTER ADDRESSES OVL_FAULT = OVERLOAD FAULT (CHANNEL)
D_  =DATABITS THERM_ERR = JUNCTION TEMPERATURE EXCEEDS THERMAL
£ = CLOCK EDGE ON WHICH DEVICE LATCHES SDI DATA WARNING THRESHOLD, OR DEVICE ENTERED THERMAL SHUTDOWN
I8 = CLOCK EDGE ON THAT DEVICE SHIFTS OUT SDO DATA OWOFF_FAULT = OPEN-WIRE FAULT SWITCH OFF (CHANNEL)

OWON_FAULT = OPEN-WIRE FAULT SWITCH ON (CHANNEL)
SHTVDD_FAULT = SHORT-TO-Vpp FIELD SUPPLY FAULT (CHANNEL)
F1..F8 = FAULT PER CHANNEL (OR OF EACH CHANNEL FAULTS)

Figure 21. Addressable SPI Single Cycle Write Command

The F_ bits in the second byte of SDO write cycle are the per-channel fault bits. These are the logic OR of the channel
fault bits in the OVL_FLT, CL_FLT, OWOFF_FLT, OWON_FLT, and SHTVDD_FLT registers. If only one OUT_ channel
has diagnostic fault(s), then an SPI Write command provides full diagnostic information: the channel and all the faults.
The only reason to subsequently read the diagnostic registers is to reset the diagnostic bits.

SPI Burst Write

In addressable SPI mode (DAISY = low), burst SPI writing is supported. This allows efficient writing of registers that are
commonly accessed: SET_OUT, SET_FLED, and SET_SLED. Burst SPI uses one SPI cycle and one register address
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to write to multiple consecutive registers. A burst write is enabled through the BRST bit in the SDI command byte. If the
BRST bit is set, the MAX22915 expects an SPI write cycle writing to 2 or 3 registers. The chip-select input (CS) must be
held low during the entire burst write cycle. The SPI clock continues clocking throughout the burst cycle. Only the initial
register address (0x00) is specified in the SDI command byte, followed by two or three bytes of data. The burst length is
defined by the number of SCLK clocks in the SPI cycle: for a 2-register burst write, 24 clocks are required if CRC is not
used, and 32 clocks are required with CRC enabled. For a 3-register burst write, 32 SPI clocks are required without CRC
enabled, and 40 clocks with CRC enabled. The burst cycle ends when the CS is driven high.

s | |

SCLK 1| |2 [3| |4| |5| |6 | 7| 8] 9] [10] [11] [12| [13| [14] [15| [16] [17| [18] [19] [20| [21| [22| [23| |24

o S [o PR ]

) 0 ‘ 0 ‘ 0 ‘ 0 ‘W(W)‘DN‘DAG‘DAS‘DA4‘DA3‘DA2‘DA1‘DAO‘DB7‘DBG‘DBS‘DB4‘DB3‘DBZ‘DB1‘DBO| X

ESFEITE

o e[ PR ] [« [ [ [« [m [ [ [ [o[s [o [e [+ [+ [+ ]

Figure 22. Addressable SPI Two Bytes Burst Write Command

s | |

SCLK | 4 2 3 4 5 6 7 8 9| |0 (11| (12| [13] |14 15| [16| (17| [18| |19 (20| (21| (22| |23| |24| |25| |26| (27| |28| |29| (30| (31| |32

e 5 I ) ) ) o e o o o e E ) e e e S

GLOB

o0 2 [ PR [« [ [ [ [ [w [« [« [ [s [o [s [o[e [ [ [o[s e [o [ s <]

Figure 23. Addressable SPI Three Bytes Burst Write Command

cs
SCLK 1 4 2 3 4 5 6 7 8 9| [10 |11]| |12| (13| [14| |15 [16] |17| |18| |19| |20| (21| |22| |23| |24| (25| (26| |27| |28| (29| (30| |31| |32

BRST
[}

e i P e o o [« o[ oo o oo e[ s [ fef o

GLOB:!
AL

THER!

oo 2 [ P TETETonF w7 [ [ [w[w [ [+ [ [Spofefaefoal s s [o [ [+ [+ [+ s [

Figure 24. Addressable SPI Two Bytes Burst Write Command with CRC*
(*)CRC_ bits are calcuated on all the data sent before CRC_ bits.

SPI Burst Read

In addressable SPI mode (DAISY = low), burst SPI reading is supported. Burst SPI reading allows efficient reading of
multiple registers in one SPI cycle. The MAX22915 only supports burst reading of the diagnostic registers OVL_FLT,
CL_FLT, OWOFF_FLT, OWON_FLT, SHTVDD_FLT, and GLOBAL_ERR.

Set the BRST bit in the SDI command byte to signal a burst SPI cycle. The first register address must be 0x04 (OVL_FLT
register) and it must end with the register 0x09 (GLOBAL_ERR register). Total of six consecutive registers can be read
within one burst read cycle. If the burst read command ends before the GLOBAL_ERR register, a communication error is
signaled on SPIERR pin.
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Cs

SDI A0 BI(?ET 0 0 0 0 0 |RO| 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
] SHTV| OW | OW [THER GLOB

sSDO HZ [RDY o0 | on |ore | M OovL AL DA7 | DA6 | DA5 | DA4 | DA3 | DA2 | DA1 | DAO | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

cs

(LOW CONTINUE)

wu oL L PLFLFL LR FLFL LR L FLFURLFLFLFRL LR

sDI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SDO DC7 | DC6 | DC5 | DC4 | DC3 | DC2 | DC1 | DCO | DD7 | DD6 | DD5 | DD4 | DD3 | DD2 | DD1 | DDO | DE7 | DE6 | DE5 | DE4 | DE3 | DE2 | DE1 | DEO
[

(LOW CONTINUE)
SCLK 49| |s0| |[51| |[s2| |s3| |s4| |55| |56

DI olojofo]o]o]o|o]x

SDO DF7 | DF6 | DF5 | DF4 | DF3 | DF2 | DF1 | DFO | HZ

Figure 25. Addressable SPI Burst Read Command
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Cs

SCLK 1 2 3 4 5 6 7 8 9 [0 11| (12| |13| (14| [15| |16] (17| |18] (19| (20| (21| |[22| |23| |24

SDI A0 B'(::?T 0 0 0 0 0 |RO| O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
] SHTV| OW | OW [THER GLOB

SDO HiZ [RDY o0 | oN |oFF | M OovL AL DA7 | DA6 | DA5 | DA4 | DA3 | DA2 | DA1 | DAO | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO

[

(LOW CONTINUE)

wu oL PLFLFL LR FLFL LR L LU LR

sDI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
SDO DC7 | DC6 | DC5 | DC4 | DC3 | DC2 | DC1 | DCO | DD7 | DD6 | DD5 | DD4 | DD3 | DD2 | DD1 | DDO | DE7 | DE6 | DE5 | DE4 | DE3 | DE2 | DE1 | DEO
[

(LOW CONTINUE)

oo B PLFLRLFLFLFLFLFLRLPLFLFLALRLFL

sDI 0 0 0 0 0 0 0 0 0 0 0 |CRC4|CRC3|CRC2|CRC1|CRCO[ X
SDO DF7 | DF6 | DF5 | DF4 | DF3 (DF2 | DF1 [DFO | 0 | A0 TF’:IER CRC4|CRC3|CRC2|CRC1|CRCO| HiZ

Figure 26. Addressed SPI Burst Read Command with CRC*
(*) CRC_ bits are calcuated on all the data sent before CRC _ bits.

Daisy-Chained SPI

Daisy-chained SPI mode (DAISY = high) allows communication with multiple MAX22915 devices with one CS signal in
one SPI cycle. In daisy-chained SPI mode, register access is not possible. Switching between daisy-chained and
addressable mode is not supported. Daisy-chained SPI only allows turning the OUT__ switches on/off and reading per-
channel overload diagnostics as well as chip thermal shutdown.

Figure 28 shows a daisy-chained SPI command frame without CRC enabled (CRCEN = low), based on only one device
in the SPI chain. Figure 29 shows the command sequence with three MAX22915 devices in the daisy chain.

The ON_ bits turn the OUT_ switches on or off. The F_ bits are per-channel diagnostics and are the same as the OVL_
bits in the OVL_FLT register. The F_ bits are latched and are, therefore, only cleared on the following SPI cycle if the
overload fault has disappeared before the following SPI cycle. The F__ bits are not asserted when a lamp load is detected.
In chip thermal shutdown, all F__ bits are set to 1.

Daisy-chained SPI mode also supports CRC error detection, which lengthens the SPI cycle to 16 SCLK cycles per each
MAX22915.
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SCLK |—o ®
L SCLK L SCLK L SCLK
[D[A[T[A]-T1]c]1] [DA[T[A]-[1]C[2] [DA[T[A]-[1]C]3]
_| sol ,TTTTTTTT,SDO | s TTT,SDO | sD 1 SDO
MOS| — (F[ITF[o]-[1]c]1} > {[F[1[F[o]-[1]c]2} > [F[1]F[O]-[1]c]3}
MCU
~[ofr]Afe]-r]c]t] ~[olrAfe]-]1]c]2] ~[oliAfe]-[1]c]s]
Cs CS CS
s DEVICE 1 DEVICE 2 DEVICE 3
MISO
Figure 27. Daisy-Chaining Diagram of Three MAX22915 Devices
Cs
SCLK A A A A A A 3
T T T T T T T T T
DI X! ON8 I ON7 | ON6 I ONs I ONd 1 ON3l o ON2 | OMf LooX
T T T T T T ]
SD0O—— F8 ! F7 ! F6 ! F5 ! F4 ! F3 ! F2 ! F1 —
Figure 28. Single Daisy-Chain SPI Command
COMMAND EXECUTES WHENCS TRANSITIONS HIGH
cs \ /
8 CYCLES 8 CYCLES 8 CYCLES
SCLK { { {
B \ \
- \ \
DATA-x: OUT8 TO OUT1 OF ASSOCIATED MAX22915
DIAG-x: F8TO F1 OF ASSOCIATED MAX22915

Figure 29. Command Sequence in Daisy-Chain Mode
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Checking of Clocks on the Serial Interface

In both addressable and daisy-chained SPI modes, the MAX22915 checks that the number of clock cycles in one SPI
cycle (from CS falling to rising edge) is a multiple of 8, with 8 clocks minimum for daisy-chained SPI mode and 16 clocks
minimum for addressable SPI mode. The expected number of clocks is scaled according to CRCEN pin and burst mode
settings. If the number of clock cycles differs from the expected, the SPI command is not executed, and an SPI error is
signaled at SPIERR pin.

CRC Error Detection on the Serial Interface

CRC error detection of the serial data can be enabled to minimize incorrect operation/misinformation due to data
corruption of the SDI/SDO signals. If CRC error detection is enabled, the MAX22915:

o Performs error detection on the SDI data that it receives from the controller.
¢ And calculates a CRC on the SDO data and appends a check byte to the SDO diagnostics/status data that it sends to
the controller.

This ensures that both the data that it receives from the controller (setting/configuration) and the data that it sends to the
controller (diagnostics/status) have a low possibility of undetected errors.

Connect the CRCEN pin to high to enable the CRC error detection. A CRC Frame Check Sequence (FCS) is then sent
along with each serial transaction. The 5-bit FCS is based on the generator polynomial X5 + X4 + X2 + 1 with CRC starting
value = 0b11111.

When CRC error detection is enabled, the MAX22915 expects a check byte appended to the SDI data. The check byte
has the format, as shown in Figure 30.

Table 8. Valid Data Length

DAISY CRCEN R/W BIT BURST BIT VALID DATA LENGTH (%)
0 0 1 0 16
0 0 1 1 24 or 32
0 1 1 0 24
0 1 1 1 32 0r 40
0 0 0 0 16
0 0 0 1 56
0 1 0 0 24
1 0 X X 8x N (**)
1 1 X X 16x N (**)

(*) This is the number of SCLK rising edges between CS falling and rising edges.
(**) N is an integer number of daisy-chained MAX22915 devices.

SCLK A A A A A A A

T T T T T T
SDI ! 0 ! 0 ! 0 : CRC4 : CRC3 : CRC2 : CRC1 : CRCO : X

Figure 30. Fcs Byte Expected from the SPI Controller on SDI

The 5 FCS bits (CRC_) are calculated on all the data sent in one SPI command including the three 0 in the MSBs of the
check byte. Therefore, the CRC is calculated from 8 + 3 bits up to 56 + 3 bits in case of burst command. CRCO is the LSB
of the FCS.

The MAX22915 verifies the received FCS. If no error is detected, the MAX22915 sets the OUT _ output switches and/or
change configuration per the SDI data. If a CRC error is detected, then the MAX22915 does not change the OUT_ outputs
or its configuration. Instead, the MAX22915 sets the SPIERR logic output low (that is, the open-drain SPIERR NMOS
output transistor is turned on).
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The check byte that the MAX22915 appends to the SDO data has the format, as shown in Figure 31 and Figure 32 when
the DAISY pin is low.

The AO is the logic level for the AO/WDEN pin while THERM bit reflects whether a chip thermal shutdown event has
occurred. CRC_ are the CRC bits that the MAX22915 calculate on the SDO data, including the Ob0, A0, and THERM bits.
This allows the controller to check for errors on the SDO data received from the MAX22915.

The COMERR bit in the FCS byte corresponds to the COM_ERR bit in the INTERRUPT register and is set when either a
SPI or SYNCH pin watchdog event has occurred. The VERR bit in the FCS byte corresponds to the SUPPLY_ERR bit in
the INTERRUPT register. The THERM bit in the FCS byte is set when the chip thermal shutdown takes place.

Cs
SCLK A A A A A A A
T T T T T T T T T
SDO ! 0 ! A0 | THERM 1 CRC4 | CRC3 | CRC2Z | CRCI | CRCO | HZ
Figure 31. FCS Byte Sent by the MAX22915 to SPI Controller in Addressable SPI Mode
cs
SCLK A * | A A A A A A
T T T T T T T T T
SDO | COMERR | ~VERR | THERM | CRC4 | CRC3 | CRCZ | CRCt | CRCO | HZ

Figure 32. FCS Byte Sent by the MAX22915 to SPI Controller in Daisy-Chained SPI Mode
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Register Summary: Access Permission: R/W means read and write. R means read only. (MAX22915)

MAX22915 Register Summary
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Re Name Bit | pit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | Res | Acc
g s et | ess
83 SET OUT g]: ON8 ON7 ONG ONS5 ON4 ON3 ON2 ON1 0x00 | RIW
8’1‘ SET FLED g]: FLEDS |FLED7 |FLED6 |FLED5 |FLED4 |FLED3 |FLED2 |FLED1 |0x00 | RW
82 SET SLED 5)7]: SLED8 |SLED7 |SLED6 |SLED5 |SLED4 |SLED3 |SLED2 |SLED1 |0x00 | RW
0x - |com E |suppL | THERM | SHTVD | 5woN_ | owoEE | oL FAU | ovL_FA
o3 | MIERRUPT 1ot 1RR ~ |Y_ERR | _ERR ?—FAUL FAULT | _FAULT |LT ot | ™00 R
gz OVL FLT g]: ovls |ovL7 |ovie |ovis |ovi4 |ovid |ovl2 |ovi1 | ox00 |R
8’5‘ CL FLT 5)7]: cL8 cL7 CcL6 cL5 cL4 cL3 CcL2 cL1 0x00 | R
0x [7: | OWOFF | OWOFF | OWOFF | OWOFF | OWOFF | OWOFF | OWOFF | OWOFF
o | NVOFEFLT | | g 7 6 5 4 3 2 1 0x00 | R
g’; OWON FLT g]: OWONS8 | OWON7 | OWON6 | OWON5 | OWON4 | OWON3 | OWON2 | OWON1 | 0x00 | R
0x [7: |SHTVD |SHTVD |SHTVD |SHTVD |SHTVD | SHTVD | SHTVD |SHTVD
os | SHIVDD FLT | | pg D7 D6 D5 D4 D3 D2 D1 0x00 | R
0x [7: |WD_ER |SYNCH | THERM | VDD U | THERM VA_UVL
oo | GLOBALERR | o' | g e sHTD | vio WaARN | VMLOK | POR 0x01 | R
0x | OWOFF ENAB | [7: | OWOFF | OWOFF | OWOFF | OWOFF | OWOFF | OWOFF [ OWOFF [ OWOFF [ I
0A | LE 0] | EN8 EN7 ENG EN5 EN4 EN3 EN2 EN1
0x | OWON ENABL [ [7: | OWON_ [ OWON_ [ OWON_ | OWON_ [ OWON_ [ OWON_ [ OWON_ [OwWON_ [, I
0B | E 0] |EN8 EN7 ENG EN5 EN4 EN3 EN2 EN1
0x | SHTVDD ENA [[7: [SHTVD [SHTVD [SHTVD [SHTVD [SHTVD [SHTVD [SHTVD [SHTVD | -l
oc | BLE 0] |DEN8 |DEN7 |DEN6 |DEN5 |D EN4 |D EN3 |D EN2 |D EN1
0x [7: | RESER | FLATCH SLED_S | FLED S
op | CONFIG1 o | vep EN OWOFF_DS FLED_STRETCH | - Er 0x43 | RIW
0x [7: | SYNC_ LED_CL
op | CONFIG2 o |wp en | WP_TIMEOUT OWOFF_CS SHTVDD_TH v 0x00 | RIW
0x 7 |com e |SYPPL | ymok | sHTvD | owoN_ | oworE 0xB
oF | MASK o |RR.M :\(A_ERR_ Mo DM Vil ¥ CLM |owM | RIW
, OW BL | FAST D
% CONFIG3 g] OW_BLANK_TM ANK_ T |ET_MO IE)/;\SMP_ 0x00 | RIW
M EN | DE
0x | THERM WAR |[7: | RESER
a v~ o |ven THERM_WARN_TH 0x00 | RIW
| cURR_ | CURR_ [CURR_ [CURR_ [CURR_ |CURR_ |CURR_ | CURR_
?g % g] MEAS_ | MEAS_ | MEAS_ | MEAS_ |MEAS_ | MEAS_ | MEAS_ | MEAS_ | 0x00 | RIW
ENASLE ENS EN7 ENG EN5 EN4 EN3 EN2 EN1
, THERM TEMP_
?g ADC CONFIG1 g] \FEESER TEMP_AVG _WARN E'ém':— ON_DE \é'il?—c 0x00 | RIW
EN MAND
. CURR_ | vDD_O
(1’2 ADC CONFIG2 5)7] CESER CURR_AVG gmﬁ% ggﬁ?— ON_DE |N_DEM |0x00 | RW
MAND | AND
(1)’; ADC_CONFIG3 g]: CH_ON_DELAY \F;ESER CH_READ_SEL 0x00 | RIW
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Re Name Bit | git7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bito | Res | Ace
g s et ess
Ox [7:
15 | ADC DATA o | ROY DATA 0x00 | R
0x | OWON FILTE [ [7: |OWON_ | OWON_ [ OWON_ [ OWON_ [ OWON_ [ OWON_ [ owoN_ [owoN_ [ T
17 |R 0] |FiLs FIL7 FIL6 FIL5 FIL4 FIL3 FIL2 FIL1
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Industrial Octal High-Side Switch
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Register Details: Access Permission: R/W means read and write. R means read only. (MAX22915)

High-Side Switch Control Register
Address: 0x00, Reset: 0x00, Name: SET_OUT

This register turns ON or OFF each high-side switch.

7 6
0]o0

[7] ON8 (RIW) J
OUT8 High-Side Switch Control
[6] ON7 (RIW)

OUT7 High-Side Switch Control

3 2 1
0]0]o0

0
0
LL [0] ON1 (RW)
OUT1 High-Side Switch Control
[1]1 ON2 (RW)

OUT2 High-Side Switch Control

oo
(=3 EN

[5] ON6 (RIW)
OUT6 High-Side Switch Control

[4] ON5 (RIW)
OUTS5 High-Side Switch Control

[2] ON3 (RIW)
OUT3 High-Side Switch Control

[3] ON4 (R'W)
OUT4 High-Side Switch Control

Bit Descriptions for SET_OUT

Bits | Bit Name Szt;in Description Reset | Access
7 ON8 gzgil-g?g-osplgi (S)\/ijl_tr?hcl)gca:_’tsrzesst‘al\t”t(zrl:lS =1 to close OUT8 high-side switch. Set 0x0 RIW
6 ON7 83;7=|3I?2;S;2i (S)ﬁl}r?h?gcn:}gzessi\t”g:7 =1 to close OUTY7 high-side switch. Set 0x0 RIW
5 ON6 8323'6: I-(I)igtg:-osrigi gﬁl'tr?h?;:.:%eii\t,.gr’:m =1 to close OUT®6 high-side switch. Set 0x0 RIW
4 ON5 gzgil-élgt;:-osplgi ngle_tr?hCI);:_tsrlc;IeSSit”t(thS =1 to close OUT5 high-side switch. Set 0x0 RIW
3 ON4 gglil-g?;l-ospﬁi gﬁﬁ?fgﬂ;ﬂfﬁ.g? =1 to close OUT4 high-side switch. Set 0x0 RIW
2 ON3 gzgil-élgtzg-osplii (S)\/ijl_tr?hCI;:_tsrlc;IeSSit”t(;l:ls =1 to close OUT3 high-side switch. Set 0x0 RIW
1 ON2 83;’2;-3?:-08;& gvtl;_tr(:zhhclg:_tsrlczjleiitm(()ﬂl:lz =1 to close OUT2 high-side switch. Set 0x0 RIW
0 ONA1 8EI1=I-(|)|?:-OSP|$ gﬁlﬁhhci;:_tsr%giiigw =1 to close OUT1 high-side switch. Set 0x0 RIW

Fault LED Control Register
Address: 0x01, Reset: 0x00, Name: SET_FLED

This register turns ON or OFF each fault LED. The FLED _ bit operates if FLED_SET bit is set in CONFIG1 register. The
fault LED is controlled automatically by MAX22915 if FLED_SET bit is not set in CONFIG1 register.

7 6 5 4,3 2 1 0
[olofoJo]ofofo]o]

[7] FLEDS8 (R/W) —'Tl 'Tl— [0] FLED1 (R/W)
OUT8 Fault LED Control OUT1 Fault LED Control
[6] FLED7 (R/W) [1] FLED2 (R/W)

OUTY7 Fault LED Control OUT2 Fault LED Control

[5]1 FLED6 (R/W) [2] FLED3 (R/W)
OUT®6 Fault LED Control OUT3 Fault LED Control

[4] FLEDS (R/W)
OUTS5 Fault LED Control

[3] FLED4 (R/W)
OUT4 Fault LED Control

Bit Descriptions for SET_FLED

Bits | Bit Name

Settin
gs

Description

Reset | Access

7 FLEDS8

QUTS8 Fault LED Control. Set FLED8 = 1 to turn on OUT8 fault LED. Set FLEDS8 =

0 to turn off OUTS fault LED.

0x0 R/W
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Bits | Bit Name Segt;in Description Reset | Access
6 FLED7 (())gl’tzria:flft (L)E?';:;Zﬁ;ot;:)e.t FLED? = 1 to turn on OUT7 fault LED. Set FLED7 = 0x0 RIW
5 FLED6 gt.(lj'l'ti;a:flft gi?_é};r:lrto&E%e.t FLEDG6 = 1 to turn on OUT6 fault LED. Set FLED6 = 0x0 RIW
4 FLED5 (?E,Ttir';a:;ft éi?_f?;ztlrto&ESDe.t FLEDS = 1 to turn on OUTS5 fault LED. Set FLED5 = 0x0 RIW
3 FLED4 (())gl’tt;a:;ft (L)E?_f;r;tliotESD?t FLED4 = 1 to turn on OUT4 fault LED. Set FLED4 = 0x0 RIW
2 FLED3 OO::)'I'tflijria:flft (L)E?';f;ﬁ;ot;je_t FLED3 = 1 to turn on OUT3 fault LED. Set FLED3 = 0x0 RIW
1 FLED2 OOt;l)'I'tirI;a:flft gi?—;;ﬁrtoit%ét FLED2 = 1 to turn on OUT2 fault LED. Set FLED2 = 0x0 RIW
0 FLED1 OO:;l)'I'tLrEa:;ft (ISIEJIE)HC;TJtIrtoI}E%(-:.‘t FLED1 = 1 to turn on OUT1 fault LED. Set FLED1 = 0x0 RIW

Status LED Control Register
Address: 0x02, Reset: 0x00, Name: SET_SLED

This register turns ON or OFF each status LED. The SLED_ bit operates if SLED_SET bit is set in CONFIG1 register.
The status LED is controlled automatically by MAX22915 if SLED_SET bit is not set in CONFIG1 register.

7 6 5 4 3 2 1 0
[ofo]ofo]o]ofo]o]

LL [0] SLED1 (RIW)
OUT1 Status LED Control
[1] SLED2 (RIW)

OUT2 Status LED Control

[7] SLED8 (RIW)
OUT8 Status LED Control

[6] SLED7 (R/W)
OUT7 Status LED Control

[5] SLED6 (RW) [2] SLED3 (R/W)
OUTS6 Status LED Control OUT3 Status LED Control
[4] SLED5 (RIW) [3] SLED4 (RIW)
OUTS5 Status LED Control OUT4 Status LED Control
Bit Descriptions for SET_SLED
Bits | Bit Name Segt:n Description Reset | Access
OUT8 Status LED Control. Set SLED8 = 1 to turn on OUT8 status LED. Set
! SLEDS SLEDS = 0 to turn off OUTS status LED. 00 | RW
OUT?7 Status LED Control. Set SLED7 = 1 to turn on OUT7 status LED. Set
6 SLED7 SLED? = 0 to turn off OUT7 status LED. 00 | RW
OUT6 Status LED Control. Set SLED6 = 1 to turn on OUT6 status LED. Set
5 SLED6 SLEDG6 = 0 to turn off OUT6 status LED. 0x0 RIW
QOUTS5 Status LED Control. Set SLED5 = 1 to turn on OUT5 status LED. Set
4 SLEDS SLEDS = 0 to turn off OUT5 status LED. 0x0 | RW
OUT4 Status LED Control. Set SLED4 = 1 to turn on OUT4 status LED. Set
3 SLED4 SLED4 = 0 to turn off OUT4 status LED. 0x0 RIW
QUT3 Status LED Control. Set SLED3 = 1 to turn on OUT3 status LED. Set
2 SLED3 SLED3 = 0 to turn off OUT3 status LED. 0x0 RIW
OUT2 Status LED Control. Set SLED2 = 1 to turn on OUT2 status LED. Set
! SLED2 SLED2 = 0 to turn off OUT2 status LED. 0x0 RIW
OUT1 Status LED Control. Set SLED1 = 1 to turn on OUT1 status LED. Set
0 SLED1 SLED1 = 0 to turn off OUT1 status LED. 0x0 RIW

Interrupt Register
Address: 0x03, Reset: 0x00, Name: INTERRUPT

This read-only register contains global diagnostic faults.
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[7] cOM ERR(R)
Communication Error
[6] SUPPLY_ERR (R)

Supply Error
[5] THERM_ERR (R)

0
O
LL [0] OVL_FAULT (R)
Thermal Overload Fault (OR'ed)
[1]1 CL_FAULT (R)

Current Limit Fault (OR'ed)

Chip Thermal Shutdown Fault

[4] SHTVDD_FAULT (R)
Short-to-Vp, Fault (OR'ed)

Bit Descriptions for INTERRUPT

[2] OWOFF_FAULT (R)
Open-Wire OFF Fault (OR'ed)

[3] OWON_FAULT (R)
Open-Wire ON Fault (OR'ed)

Bits | Bit Name Segt:n Description Reset | Access
Communication Error. COM_ERR bit is set when a watchdog timeout for SPI
7 COM_ER interface or SYNCH pin is detected. If fault is latched (FLATCH_EN=1), 0x0 R
R COM_ERR bit is cleared when GLOBAL_ERR register is read and fault conditions
have disappeared.
Supply Error. SUPPLY_ERR bit is logic OR of POR, VDD_UVLO, VA_UVLO and
6 EEEPLY— VM_OK bits. If fault is latched (FLATCH_EN = 1), SUPPLY_ERR bit is cleared 0x0 R
when GIOBAL _ERR register is read and fault conditions have disappeared.
Chip Thermal Shutdown Fault. THERM_ERR bit is set after MAX22915 enters
5 THERM_ chip thermal shutdown or junction temperature rises above thermal warning 0x0 R
ERR threshold set by THERM_WARN_TH bits in THERM_WARN_TH register and
THERM_WARN_EN bitin ADC_CONFIG1 is set.
SHTVDD Short-to-Vpp Fault (OR'ed). SHTVDD_FAULT bit is set when a short-to-Vpp
4 FAULT condition occurs on any OUT_in OFF state. The per-channel fault can be 0x0 R
- identified using SHTVDD _ bits in SHTVDD_FLT register.
OWON E Open-Wire ON Fault (OR'ed). OWOFF_FAULT bit is set when an open-wire
3 AULT condition occurs on any OUT_ in ON state. The per-channel fault can be identified | 0x0 R
using OWON_ bits in OWON_FLT register.
OWOEF Open-Wire OFF Fault (OR'ed). OWOFF_FAULT bit is set when an open-wire
2 FAULT condition occurs on any OUT_ in OFF state. The per-channel fault can be 0x0 R
identified using OWOFF _ bits in OWOFF_FLT register.
CL FAUL Current Limit Fault (OR'ed). CL_FAULT bit is set when a current limit condition
1 T occurs on any OUT_ in ON state. The per-channel fault can be identified using 0x0 R
CL_ bits in CL_FLT register.
OVL FAU Thermal Overload Fault (OR'ed). OVL_FAULT bit is set when an overload
0 LT condition occurs on any OUT_ in ON state. The per-channel fault can be identified | 0x0 R
using OVL_ bits in OVL_FLT register.

Thermal Overload Fault Register
Address: 0x04, Reset: 0x00, Name: OVL_FLT
This read-only register contains per-channel thermal overload fault. All bits can be configured to be real-time or latched

(clear-on-read), depending on FLATCH_EN bit. When bits are configured to be latched (FLATCH_EN = 1), they are
reset when this register is read and overload faults have disappeared. If OVL_M bit is set in MASK register, overload

fault asserts the OVL_ bit but is not signaled on FAULT pin.

7 6 5

4.3 2 1
|0|0|0|0|O|0|0| I

[710VLS (R) 4
Thermal Overload Fault for OUT8
[6] OVL7 (R)

Thermal Overload Fault for OUT7

[5] OVL6 (R)
Thermal Overload Fault for OUT6

0
0
LL [0] OVL1 (R)
Thermal Overload Fault for OUT1
[1]1O0VL2 (R)

Thermal Overload Fault for OUT2

[2] OVL3 (R)
Thermal Overload Fault for OUT3

[4] OVLS5 (R)
Thermal Overload Fault for OUT5
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Bit Descriptions for OVL_FLT

Bits | Bit Name Segt:n Description Reset | Access

7 OVL8 Thermal Overload Fault for OUT8. OVLS8 bit is set when a thermal overload is 0x0 R
detected on OUTS.

6 OVL7 Thermal Overload Fault for OUT7. OVLY7 bit is set when a thermal overload is 0x0 R
detected on OUT?7.

5 OVL6 Thermal Overload Fault for OUT6. OVL6 bit is set when a thermal overload is 0x0 R
detected on OUT6.

4 OVL5 Thermal Overload Fault for OUT5. OVL5 bit is set when a thermal overload is 0x0 R
detected on OUT5.

3 ovL4 Thermal Overload Fault for OUT4. OVL4 bit is set when a thermal overload is 0x0 R
detected on OUT4.

2 oVL3 Thermal Overload Fault for OUT3. OVL3 bit is set when a thermal overload is 0x0 R
detected on OUTS3.

1 OVL2 Thermal Overload Fault for OUT2. OVL2 bit is set when a thermal overload is 0x0 R
detected on OUT2.

0 OVLA Thermal Overload Fault for OUT1. OVL1 bit is set when a thermal overload is 0x0 R
detected on OUT1.

Current Limit Fault Register
Address: 0x05, Reset: 0x00, Name: CL_FLT

This read-only register contains per-channel current limit fault. All bits can be configured to be real-time or latched
(clear-on-read), depending on FLATCH_EN bit. When bits are configured to be latched (FLATCH_EN = 1), they are
reset when this register is read and current limit faults have disappeared. If CL_M bit is set in MASK register, current
limit fault asserts the CL_ bit but is not signaled on FAULT pin.

7 6 5 4 3 2 1 0

[ofofoJofoJofo]o]

[7] CL8 (R)
Current Limit Fault for OUT8

[6] CL7 (R)
Current Limit Fault for OUT7

[5] CL6 (R)
Current Limit Fault for OUT6

[4] CL5 (R)

LL [0] CL1 (R)
Current Limit Fault for OUT1
[1]1CL2 (R)

Current Limit Fault for OUT2

[2] CL3 (R)
Current Limit Fault for OUT3

Current Limit Fault for OUT5

Bit Descriptions for CL_FLT

[3]1CL4 (R)
Current Limit Fault for OUT4

Bits | Bit Name S(;t;in Description Reset | Access
7 cLs glar;%nitnL(ljn;\;tSI::tuelf for OUTS8. CL8 bit is set when a current limit is detected on 0x0 R
6 CL7 glar;e;nitnL(ljrmtSI::tu; for OUT7. CL7 bit is set when a current limit is detected on 0x0 R
5 CL6 glijr;%nitnuormt;:tuelf for OUT6. CL6 bit is set when a current limit is detected on 0x0 R
4 cL5 glijr;:nitnuon']\;tslzzrelf for OUTS. CL5 bit is set when a current limit is detected on 0x0 R
3 CLa gbr;initnl_(ljnyl\;ts'::t? for OUT4. CL4 bit is set when a current limit is detected on 0x0 R
9 cL3 glar;znitnL(ljrmtSI::tu; for OUT3. CL3 bit is set when a current limit is detected on 0x0 R
1 CL2 Current Limit Fault for OUT2. CL2 bit is set when a current limit is detected on 0x0 R
OUT2 in ON state.
0 CL1 glijr'ﬁnitnl_(ljn;\;ts';:t? for OUT1. CL1 bit is set when a current limit is detected on 0x0 R
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Open-Wire OFF Fault Register
Address: 0x06, Reset: 0x00, Name: OWOFF_FLT

This read-only register contains per-channel open-wire fault when high-side switch is in OFF state. All bits can be
configured to be real-time or latched (clear-on-read), depending on FLATCH_EN bit. When bits are configured to be
latched (FLATCH_EN = 1), they are reset when this register is read and open-wire OFF faults have disappeared. If
OWOFF_M bit is set in MASK register, open-wire OFF fault asserts the OWOFF _ bit but is not signaled on FAULT pin.

7 6 5

4 3 2 1 0

[ofofoJofo]ofo]o]

[7] OWOFFS8 (R) —'Tl

Open-Wire OFF Fault for OUT8

[6] OWOFF7 (R)
Open-Wire OFF Fault for OUT7

[5] OWOFF6 (R)
Open-Wire OFF Fault for OUT6

LL [0] OWOFF1 (R)
Open-Wire OFF Fault for OUT1
[1] OWOFF2 (R)

Open-Wire OFF Fault for OUT2

[2] OWOFF3 (R)
Open-Wire OFF Fault for OUT3

[4] OWOFF5 (R)
Open-Wire OFF Fault for OUT5

Bit Descriptions for OWOFF_FLT

[3] OWOFF4 (R)
Open-Wire OFF Fault for OUT4

Bits | Bit Name S:t;in Description Reset | Access
7 OWOFES dO;zr;;Z:/;angSTFSaiL;It(;T:rFOSLtJa'I;S: OWOFFS8 bit is set when an open-wire fault is 0x0 R
6 OWOFE7 dO;eer;;Z\cl;angSTI;aiL;Ité?:rF()SLtJaIZ: OWOFF7 bit is set when an open-wire fault is 0x0 R
5 OWOFE6 ;);gr;;\e/:/jlr:)anOgSTlga;ltgcla:rFC)sltJa'l;g: OWOFFG6 bit is set when an open-wire fault is 0x0 R
4 OWOFFE5 dO;(e;r;;Z:/jlrsnOgSTI;a;It(;c'):rFOStJa'I;:: OWOFFS5 bit is set when an open-wire fault is 0x0 R
3 OWOEF4 dO;zr;;Z:ljlangSTZail;It (;T:rFOSLtJa'I;:: OWOFF4 bit is set when an open-wire fault is 0x0 R
9 OWOEF3 g)egzzg\e/:lju:nogg_rl?il;lt (;T:rFOSLtJa'I;Z OWOFF3 bit is set when an open-wire fault is 0x0 R
1 OWOFE2 ;);izi\e/:/jlrsnOgSTan;ltgcl):rFOStJaz: OWOFF2 bit is set when an open-wire fault is 0x0 R
0 OWOFF1 dO;(e;r;;Z:/jlrsnOgSlea;It(;c'):rFOStJa'I;;: OWOFF1 bit is set when an open-wire fault is 0x0 R

Open-Wire ON Fault Register
Address: 0x07, Reset: 0x00, Name: OWON_FLT

This read-only register contains per-channel open-wire fault when high-side switch is in ON state. All bits can be
configured to be real-time or latched (clear-on-read), depending on FLATCH_EN bit. When bits are configured to be
latched (FLATCH_EN=1), they are reset when this register is read and open-wire ON faults have disappeared. If
OWON_M bit is set in MASK register, open-wire ON fault asserts the OWON _ bit but is not signaled on FAULT pin.

7 6 5

4.3 2 1 0

fofo]ofoJo]ofo]o

[71 OWONS (R)
Open-Wire OFF Fault for OUT7

[6] OWON7 (R)
Open-Wire OFF Fault for OUT7

[5] OWONS (R)
Open-Wire OFF Fault for OUT6

t [0] OWON1 (R)
Open-Wire OFF Fault for OUT1
[1] OWON2 (R)

Open-Wire OFF Fault for OUT2

[2] OWONS3 (R)
Open-Wire OFF Fault for OUT3

[4] OWONS5 (R)
Open-Wire OFF Fault for OUT5

Bit Descriptions for OWON_FLT
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Bits | Bit Name Segt;in Description Reset | Access
7 OWONS dOeptzr;;‘\a/tljlrsnOCI):LIJ:TZail:]ltg:\lr 3;27 OWONS bit is set when an open-wire fault is 0x0 R
6 OWON7 dO;:z;‘\a/leangSTI;aiLrj]lt(;c')\lr 3:;’7 OWONT7 bit is set when an open-wire fault is 0x0 R
5 OWON6 dO;zr;;;/tljlangSTZaiLrjlltcl;c;\lr g:t'(l;G OWONSE bit is set when an open-wire fault is 0x0 R
4 OWON5 dO;zr;;ZtljlrsnOgSTI;ail:lltg:\lr g:t'(l;S OWONS bit is set when an open-wire fault is 0x0 R
3 OWON4 dO;eer;;\eﬁljlrsnOgSTZail;Itg:\lr S;Z4 OWONA4 bit is set when an open-wire fault is 0x0 R
2 OWON3 dO;eer;;ZlenjnOgSTI;ai:It(;%r 3;1’3 OWONS bit is set when an open-wire fault is 0x0 R
1 OWON2 dOe;’)teer;;Z\cl;I:nOgSTZaiL;Itcl;c')\lr g;l—z OWONZ2 bit is set when an open-wire fault is 0x0 R
0 OWON1 dO;(;r;;(\el\cljlr:)anOgSleail;Itéc&r g:t? OWONT1 bit is set when an open-wire fault is 0x0 R

Short-to-Vpp Fault Register

Address: 0x08, Reset: 0x00, Name: SHTVDD_FLT
This read-only register contains per-channel short-to-Vop fault when high-side switch is in OFF state. All bits can be
configured to be real-time or latched (clear-on-read), depending on FLATCH_EN bit. When bits are configured to be

latched (FLATCH_EN = 1), they are reset when this register is read and short-to-Vop faults have disappeared. If
SHTVDD_M bit is set in MASK register, short-to-Vop fault asserts the SHTVDD_ bit but is not signaled on FAULT pin.

7 6 5 4 3 2 1 0

[ofofoJofo]ofo]o]

(e
[7] SHTVDDS (R) —lT'

Short-to-V,, Fault for OUT8

lT'— [0] SHTVDD1 (R)
Short-to-V,,, Fault for OUT1

[6] SHTVDD? (R)
Short-to-Vy,, Fault for OUT7

[1] SHTVDD2 (R)
Short-to-Vy,, Fault for OUT2

[5] SHTVDDS6 (R)
Short-to-Vy, Fault for OUT6

[2] SHTVDD3 (R)
Short-to-Vy,, Fault for OUT3

[4] SHTVDDS5 (R)
Short-to-V,, Fault for OUT5

[3] SHTVDD4 (R)
Short-to-Vy,, Fault for OUT4

Bit Descriptions for SHTVDD FLT

Bits | Bit Name Segt:n Description Reset | Access

7 SHTVDD Short-to-Vpp Fault for OUT8. SHTVDDS bit is set when a short-to-Vpp fault is 0x0 R
8 detected on OUT8 in OFF state.

6 SHTVDD Short-to-Vpp Fault for OUT7. SHTVDDY bit is set when a short-to-Vpp fault is 0x0 R
7 detected on OUT7 in OFF state.

5 SHTVDD Short-to-Vpp Fault for OUT6. SHTVDDG6 bit is set when a short-to-Vpp fault is 0x0 R
6 detected on OUT6 in OFF state.

4 SHTVDD Short-to-Vpp Fault for OUT5. SHTVDDS5 bit is set when a short-to-Vpp fault is 0x0 R
5 detected on OUT5 in OFF state.

3 SHTVDD Short-to-Vpp Fault for OUT4. SHTVDD4 bit is set when a short-to-Vpp fault is 0x0 R
4 detected on OUT4 in OFF state.

9 SHTVDD Short-to-Vpp Fault for OUT3. SHTVDD3 bit is set when a short-to-Vpp fault is 0x0 R
3 detected on OUT3 in OFF state.

1 SHTVDD Short-to-Vpp Fault for OUT2. SHTVDD2 bit is set when a short-to-Vpp fault is 0x0 R
2 detected on OUT2 in OFF state.

0 SHTVDD Short-to-Vpp Fault for OUT1. SHTVDD1 bit is set when a short-to-Vpp fault is 0x0 R
1 detected on OUT1 in OFF state.
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Global Error Register
Address: 0x09, Reset: 0x01, Name: GLOBAL_ERR

This read-only registers contains global faults including watchdog timeout, supply voltage errors, thermal warning and
thermal shutdown faults.

7 6 5 4 3 2 1 0

[ooJoJoJofofofs

[71WD_ERR (R) J lT'— [0] POR (R)
SPI Watchdog Timeout Power-on Reset Fault
[6] SYNCH_ERR (R) [1]1 VA_UVLO (R)
V, Undervoltage Lockout Fault
[2] VM_OK (R)
Vy Voltage Not OK Fault
[3] THERM_WARN (R)

SYNCH Watchdog Timeout |
[5]1 THERM_SHTD (R)
Thermal Warning Fault

Thermal Shutdown Fault

[4] VDD_UVLO (R)
Vpp Undervoltage Lockout Fault

Bit Descriptions for GLOBAL_ERR

Bits | Bit Name Settin Description Reset | Access

gs

SPI Watchdog Timeout. WD_ERR bit is set when a watchdog timeout for SPI is
enabled via WD_TIMEOUT bits, and detected. This bit is mapped to COM_ERR
7 WD_ERR bit in INTERRUPT register. If COM_ERR_M bit is set in MASK register, SPI 0x0 R
watchdog timeout asserts WD_ERR and COM_ERR bits but is not signaled on
FAULT pin.

SYNCH Watchdog Timeout. SYNCH_ERR bit is set when a watchdog timeout for
SYNCH pin is enabled via SYNCH_WD_EN bit, and detected. This bit is mapped
to COM_ERR bit in INTERRUPT register. If COM_ERR_M bit is set in MASK 0x0 R
register, SYNCH watchdog timeout asserts SYNCH_ERR and COM_ERR bits but
is not signaled on FAULT pin.

Thermal Shutdown Fault. THERM_SHTD bit is set after MAX22915 enters a chip
THERM_ thermal shutdown. This bit is mapped to THERM_ERR bit in INTERRUPT register.
SHTD THERM_SHTD bit is cleared by reading GLOBAL_ERR register when junction
temperature falls below thermal shutdown threshold.

Vop Undervoltage Lockout Fault. VDD_UVLO bit is set when Vpp voltage falls
below VDD_UVLO threshold. VDD_UVLO bit is cleared by reading GLOBAL_ERR
VDD_UV register when Vpp voltage rises above VDD_UVLO threshold. If SUPPLY_ERR_M
LO bit is set in MASK register, Vpp falling below VDD_UVLO threshold asserts
VDD_UVLO and SUPPLY_ERR bits (or VERR bit in SDO signal if daisy-chain
mode with CRC operation is selected) but is not signaled on FAULT pin.

Thermal Warning Fault. THERM_WARN bit is set when junction temperature rises
above thermal warning threshold set in THERM_WARN_TH register and
THERM_WARN_EN bit is set in ADC_CONFIG1 register. THERM_WARN bit is 0x0 R
cleared by reading GLOBAL_ERR register when junction temperature falls below
thermal warning threshold.

Vu_ Voltage Not OK Fault. VM_OK bit is set when V. voltage falls below Vo
falling threshold. VM_OK bit is cleared by reading GLOBAL_ERR register when

2 VM_OK Vwu1 voltage rises above Vi rising threshold. If VMOK_M bit is set in MASK 0x0 R
register, V. falling below Vy; falling threshold asserts VM_OK and SUPPLY_ERR
bits but is not signaled on FAULT pin.

Va Undervoltage Lockout Fault. VA_UVLO bit is set when V4 voltage falls below
VA _UVLO threshold. VA_UVLO bit is cleared by reading GLOBAL_ERR register
when Vj voltage rises above VA _UVLO threshold. If SUPPLY_ERR_M bit is setin | 0x0 R
MASK register, Va falling below VA_UVLO threshold asserts VA_UVLO and
SUPPLY_ERR bits but is not signaled on FAULT pin.

Power-on Reset Fault. POR bit is set on initial power-up and after internal voltage
0 POR to registers falls to a level where register contents are lost. After internal voltage is | Ox1 R
restored, POR bit is cleared by reading GLOBAL ERR register.

SYNCH_
ERR

0x0 R

0x0 R

THERM_
WARN

VA_UVL
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Address: 0x0A, Reset: 0x00, Name: OWOFF_ENABLE
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This register enables per-channel open-wire fault diagnostics when high-side switch is in OFF state. If OWOFF_EN_ =
0, pull-up current source is disabled on corresponding channel.

7 6 5 4

3 2 1 0

|0|0|0|0|0|0|0|0|

[7] OWOFF_EN8 (RIW) J
Open-wire OFF Enable for OUT8
[6] OWOFF_EN7 (RIW)

Open-wire OFF Enable for OUT7

[5] OWOFF_EN6 (R/W)
Open-wire OFF Enable for OUT6

[4] OWOFF_ENS (RW)

LL [0] OWOFF_EN1 (RW)
Open-wire OFF Enable for OUT1
[1] OWOFF_EN2 (RW)

Open-wire OFF Enable for OUT2

[2] OWOFF_EN3 (R/W)
Open-wire OFF Enable for OUT3

Open-wire OFF Enable for OUT5

Bit Descriptions for OWOFF_ENABLE

[3] OWOFF_EN4 (R/'W)
Open-wire OFF Enable for OUT4

Bits | Bit Name Szt:n Description Reset | Access
OWOFE Open-wire OFF Enable for OUT8. Set OWOFF_ENS8 = 1 to enable open-wire
7 ENS - detection on OUT8 in OFF state. Set OWOFF_ENS8 = 0 to disable open-wire 0x0 R/W
detection on OUT8 in OFF state.
OWOFE Open-wire OFF Enable for OUT7. Set OWOFF_EN7 = 1 to enable open-wire
6 EN7 detection on OUT7 in OFF state. Set OWOFF_EN?7 = 0 to disable open-wire 0x0 R/W
detection on OUT7 in OFF state.
OWOFE Open-wire OFF Enable for OUT6. Set OWOFF_ENG6 = 1 to enable open-wire
5 ENG - detection on OUT6 in OFF state. Set OWOFF_ENG6 = 0 to disable open-wire 0x0 R/W
detection on OUT6 in OFF state.
OWOEF Open-wire OFF Enable for OUT5. Set OWOFF_ENS5 = 1 to enable open-wire
4 EN5 detection on OUT5 in OFF state. Set OWOFF_ENS5 = 0 to disable open-wire 0x0 R/W
detection on OUT5 in OFF state.
OWOFE Open-wire OFF Enable for OUT4. Set OWOFF_EN4 = 1 to enable open-wire
3 ENA detection on OUT4 in OFF state. Set OWOFF_EN4 = 0 to disable open-wire 0x0 R/W
detection on OUT4 in OFF state.
OWOEF Open-wire OFF Enable for OUT3. Set OWOFF_EN3 = 1 to enable open-wire
2 EN3 - detection on OUT3 in OFF state. Set OWOFF_EN3 = 0 to disable open-wire 0x0 R/W
detection on OUT3 in OFF state.
OWOFF Open-wire OFF Enable for OUT2. Set OWOFF_EN2 = 1 to enable open-wire
1 EN2 detection on OUT2 in OFF state. Set OWOFF_EN2 = 0 to disable open-wire 0x0 R/W
detection on OUT2 in OFF state.
OWOFE Open-wire OFF Enable for OUT1. Set OWOFF_EN1 = 1 to enable open-wire
0 EN1 - detection on OUT1 in OFF state. Set OWOFF_EN1 = 0 to disable open-wire 0x0 R/W
detection on OUT1 in OFF state.

Open-Wire ON Fault Enable Register
Address: 0x0B, Reset: 0x00, Name: OWON_ENABLE

This register enables per-channel open-wire fault diagnostics when high-side switch is in ON state.

7 6 5 4.3 2

1 0

fofo]ofoJoofo]o

[7] OWON_ENS (R/W)
Open-wire ON Enable for OUT8

[6] OWON_EN7 (R/W)
Open-wire ON Enable for OUT7

[5] OWON_EN6 (R/W)
Open-wire ON Enable for OUT6

[4] OWON_ENS (RW)

LL [0] OWON_EN1 (R'W)
Open-wire ON Enable for OUT1
[1] OWON_EN2 (R/W)

Open-wire ON Enable for OUT2

[2] OWON_EN3 (R/W)
Open-wire ON Enable for OUT3

Open-wire ON Enable for OUT5

www.analog.com

[3] OWON_EN4 (R'W)
Open-wire ON Enable for OUT4
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Bit Descriptions for OWON_ENABLE

Bits | Bit Name Segt:n Description Reset | Access
OWON E Open-yvire ON Enaple for OUT8. Set OWON_EN8 =1 to gnable open-wire
7 N8 - detection on OUT8 in ON state. Set OWON_ENS8 = 0 to disable open-wire 0x0 R/W
detection on OUT8 in ON state.
OWON E Open-wire ON Enable for OUT7. Set OWON_EN7 = 1 to enable open-wire
6 N7 - detection on OUT7 in ON state. Set OWON_EN7 = 0 to disable open-wire 0x0 R/W
detection on OUT7 in ON state.
OWON E Open-wire ON Enable for OUT6. Set OWON_EN®6 = 1 to enable open-wire
5 NG - detection on OUTG6 in ON state. Set OWON_ENG6 = 0 to disable open-wire 0x0 R/W
detection on OUT6 in ON state.
OWON E Open-wire ON Enable for OUT5. Set OWON_ENS5 = 1 to enable open-wire
4 N5 - detection on OUT5 in ON state. Set OWON_ENS5 = 0 to disable open-wire 0x0 R/W
detection on OUT5 in ON state.
OWON E Open-wire ON Enable for OUT4. Set OWON_EN4 = 1 to enable open-wire
3 N4 - detection on OUT4 in ON state. Set OWON_EN4 = 0 to disable open-wire 0x0 R/W
detection on OUT4 in ON state.
OWON E Open-wire ON Enable for OUT3. Set OWON_EN3 = 1 to enable open-wire
2 N3 - detection on OUT3 in ON state. Set OWON_ENS3 = 0 to disable open-wire 0x0 R/W
detection on OUT3 in ON state.
OWON E Open-wire ON Enable for OUT2. Set OWON_EN2 = 1 to enable open-wire
1 N2 - detection on OUT2 in ON state. Set OWON_EN2 = 0 to disable open-wire 0x0 R/W
detection on OUT2 in ON state.
OWON E Open-wire ON Enable for OUT1. Set OWON_EN1 = 1 to enable open-wire
0 N1 - detection on OUT1 in ON state. Set OWON_ENT1 = 0 to disable open-wire 0x0 R/W
detection on OUT1 in ON state.

Short-to-Vpp Fault Enable Register

Address: 0x0C, Reset: 0x00, Name: SHTVDD_ENABLE

This register enables per-channel short-to-Vop fault diagnostics when high-side switch is in OFF state.
7 6 5 4.3 2 1 0

[oJoJoJoJofofo]o]
(e

[7] SHTVDD_ENS (R/W) —'Tl 'Tl— [0] SHTVDD_EN1 (R/W)
Short-to-V,,, Enable for OUT8 Short-to-V,,, Enable for OUT1
[6] SHTVDD_EN7 (RW) [1] SHTVDD_EN2 (RW)
Short-to-V,,, Enable for OUT7 Short-to-V,,; Enable for OUT2
[5] SHTVDD_EN6 (R/W) [2] SHTVDD_EN3 (R/W)
Short-to-Vp, Enable for OUT6 Short-to-Vy,, Enable for OUT3
[4] SHTVDD_ENS5 (RW) [3] SHTVDD_EN4 (RW)
Short-to-V,,; Enable for OUT5 Short-to-Vy,, Enable for OUT4
Bit Descriptions for SHTVDD_ENABLE
Bits | Bit Name Szt:n Description Reset | Access
SHTVDD Short-to-Vpp Enable for OUT8. Set SHTVDD_ENS = 1 to enable short-to-Vpp
7 ENS detection on OUT8 in OFF state. Set SHTVDD_ENS = 0 to disable short-to-Vpp 0x0 R/W
- detection on OUT8 in OFF state.
SHTVDD Short-to-Vpp Enable for OUT7. Set SHTVDD_EN7 = 1 to enable short-to-Vpp

6 EN7 detection on OUT7 in OFF state. Set SHTVDD_EN7 = 0 to disable short-to-Vpp 0x0 R/W
- detection on OUT7 in OFF state.

SHTVDD Short-to-Vpp Enable for OUT6. Set SHTVDD_ENG6 = 1 to enable short-to-Vpp
5 ENG detection on OUT6 in OFF state. Set SHTVDD_EN®6 = 0 to disable short-to-Vpp 0x0 R/W
- detection on OUT6 in OFF state.
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Bits | Bit Name Segt:n Description Reset | Access
SHTVDD Short-to-Vpp Enable for OUT5. Set SHTVDD_ENS = 1 to enable short-to-Vpp
4 EN5 detection on OUT5 in OFF state. Set SHTVDD_ENS5 = 0 to disable short-to-Vpp 0x0 R/W
- detection on OUT5 in OFF state.
SHTVDD Short-to-Vpp Enable for OUT4. Set SHTVDD_EN4 = 1 to enable short-to-Vpp
3 EN4 detection on OUT4 in OFF state. Set SHTVDD_EN4 = 0 to disable short-to-Vpp 0x0 R/W
- detection on OUT4 in OFF state.
SHTVDD Short-to-Vpp Enable for OUT3. Set SHTVDD_EN3 = 1 to enable short-to-Vpp
2 EN3 detection on OUT3 in OFF state. Set SHTVDD_EN3 = 0 to disable short-to-Vpp 0x0 R/W
- detection on OUT3 in OFF state.
SHTVDD Short-to-Vpp Enable for OUT2. Set SHTVDD_EN2 = 1 to enable short-to-Vpp
1 EN2 detection on OUT2 in OFF state. Set SHTVDD_EN2 = 0 to disable short-to-Vpp 0x0 R/W
- detection on OUT2 in OFF state.
SHTVDD Short-to-Vpp Enable for OUT1. Set SHTVDD_EN1 = 1 to enable short-to-Vpp
0 ENA detection on OUT1 in OFF state. Set SHTVDD_EN1 = 0 to disable short-to-Vpp 0x0 R/W
- detection on OUT1 in OFF state.

Global Configuration Register 1
Address: 0x0D, Reset: 0x43, Name: CONFIG1
This register configures latching behavior of diagnostics faults, open-wire off discharge current source, and control of

status and fault LEDs.

7 6 5 4, 3 2 1 0

[o]1]ofo]ofo]1]H
[7] RESERVED . T [0] FLED_SET (RW)
6] FLATCH_EN (RW) Fault LED Control
E [1] SLED_SET (RIW)

Fault Latch Enable
Status LED Control

[5:4] OWOFF_DS (RW)

Open-Wire OFF Discharge Current [3:2] FLED_STRETCH (R/W)

00: 20pA. Fault LED Stretching Time
01: 100pA. 00: Os.
10: 300pA. 01: 1s.
11: OpA. 10: 2s.
11: 3s.
Bit Descriptions for CONFIG1
Bits | Bit Name S(-';t:n Description Reset | Access
7 RESERV Reserved. 0x0 R
ED
FLATCH Fault Latch Enable. Set FLATCH_EN = 1 to enable latching of diagnostic faults in
6 EN - OVL_FLT, CL_FLT, OWOFF_FLT, OWON_FLT and SHTVDD_FLT registers. Set | 0x1 R/W
FLATCH_EN = 0 to disable the latching of these diagnostic faults.
Open-Wire OFF Discharge Current. OWOFF_DS bits set pull-down current on
OUT_ to discharge voltage when open-wire OFF detection is enabled. If OUT_
voltage falls below 9V (typ), this current source is disabled.
[5:4] CD)éVOFF— 00 20pA. 0x0 R/W
01 100pA.
10 300pA.
11 OpA.
Fault LED Stretching Time. FLED_STRETCH bits set minimum on-time for fault
LEDs, if controlled by MAX22915 (FLED_SET = 0), upon per-channel fault occurs.
In such case, fault LEDs have a minimum on-time defined by FLED_STRETCH
(3:2] FLED_ST bits and turn off when fault conditions disappear or fault LED stretching time 0x0 RIW
’ RETCH expires, whichever lasts longer. When DAISY pin is high, minimum on-time for
fault LEDs is configured to 2s.
00 Os.
01 1s.
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Bits | Bit Name Segt:n Description Reset | Access
10 2s.
11 3s.
Status LED Control. Set SLED_SET = 1 for status LEDs to be controlled by
1 SLED_SE SET_SLED register. If SLED_SET = 0, status LEDs are controlled autonomously oxA RIW
T by MAX22915. When DAISY pin is high, status LEDs are always controlled by
MAX22915.
Fault LED Control. Set FLED_SET = 1 for fault LEDs to be controlled by
FLED SE SET_FLED register. If FLED_SET = 0, fault LEDs are controlled by internal per-
0 T - channel fault diagnostics including SHTVDD_, OWON_, OWOFF_, CL_, and 0x1 R/W
OVL_ (if enabled). When DAISY pin is high, fault LEDs are always controlled by
overload diagnostics OVL _.

Global Configuration Register 2
Address: 0x0E, Reset: 0x00, Name: CONFIG2

This register configures watchdog timer, open-wire off pull-up and pull-down current source, short-to-Vop threshold and
current limit fault reflected on fault LEDs.

7 6 5 4.3 2 1.0

[ofoJoJoJo]ofofo
—_
[7] SYNC_WD_EN (R/W)—'Tl ’ ‘ T [0] LED_CL_M (RW)
SYNC Watchdog Enable FLED Current Limit Mask
[6:5] WD_TIMEOUT (RIW) [2:1] SHTVDD_TH (R/W)
SPI Watchdog Timer Short-to-Vj,, Threshold
00: No Timeout. 00: 9V.
01: 50ms. 01: 10V.
10: 200ms. 10: 12V.
11: 500ms. 11: 14V.
[4:3] OWOFF_CS (RW)
Open-Wire OFF Pull-Up and Pull-Down
Current
00: 20pA.
01: 100pA
10: 300pA.
11: 600pA
Bit Descriptions for CONFIG2
Bits | Bit Name S(-';t:n Description Reset | Access
SYNC Watchdog Enable. SYNC_WD_EN bit enables the 50ms watchdog timer for
7 SYNC_W SYNCH. When DAISY pin is high, SPI and SYNCH watchdog timeouts are both 0x0 RIW
D_EN configured to 1.2s. When WD_TIMEOUT is set to 11b and SYNC_WD_EN is set
to 1, timeout fault instantly takes place.
SPI Watchdog Timer. WD_TIMEOUT bits enable and set watchdog timer for SPI.
When DAISY pin is high, SPI and SYNCH watchdog timeouts are both configured
WD TIME to 1.2s.
[6:5] ouT 00 No Timeout. 0x0 R/W
01 50ms.
10 200ms.
11 500ms.
Open-Wire OFF Pull-Up and Pull-Down Current. OWOFF_CS bits set pull-up and
pull-down current on OUT _ when open-wire OFF detection is enabled.
. OWOFF_ | 00 20pA.
[4:3] cs 01 100pA. 0x0 R/W
10 300pA.
11 600pA.
SHTVDD Short-to-Vpp Threshold. SHTVDD_TH bits set threshold voltage for short-to-Vpp
[2:1] detection on OUT _ in OFF state. 0x0 R/W
—TH 00 WV
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Bits | Bit Name Segt:n Description Reset | Access
01 10V.
10 12V.
11 14V.

FLED Current Limit Mask. Set LED_CL_M = 1 to mask fault LEDs signaling
current limit fault on OUT_, when fault LEDs are controlled internally (FLED_SET | 0x0 R/W
=0).

LED_CL_

Fault Mask Register
Address: 0x0F, Reset: 0xBE, Name: MASK

This register masks or unmasks diagnostic faults from signaling on FAULT pin. Disabling mask (setting bits = 0) enables
fault sources to assert FAULT pin. Enabling mask (setting bit = 1) disables fault sources to assert FAULT pin. Mask bits
do not prevent diagnostic faults from setting INTERRUPT register as well as corresponding fault registers.

7 6 5 4 3 2 1 0

Lol fa]e]e]1]o

t [0] OVL_M (RW)
Overload Fault Mask
[1]1 CL_M (RW)

Current Limit Fault Mask

[7]1 COM_ERR_M (R/W)
Communication Error Mask

[6] SUPPLY_ERR_M (R/W)
Supply Error Mask

[5] VMOK_M (R/IW) [2] OWOFF_M (R/W)

MM_OK Fault Mask Open-wire OFF Fault Mask
[4] SHTVDD_M (R/W) [3] OWON_M (RW)
Short-to-Vy, Fault Mask Open-wire ON Fault Mask
Bit Descriptions for MASK
Bits | Bit Name S(-';t:n Description Reset | Access
Communication Error Mask. Set COM_ERR_M = 1 to disable SPI or SYNCH
7 COM_ER watchdog timeouts being signaled on FAULT pin. Independent of COM_ERR_M bit oxA RIW
R_M setting, SPI or SYNCH watchdog timeouts always assert COM_ERR in
INTERRUPT register.
Supply Error Mask. Set SUPPLY_ERR_M = 1 to disable supply errors and
6 SUPPLY_ warnings being signaled on FAULT pin. Independent of SUPPLY_ERR_M bit 0x0 RIW
ERR_M setting, supply errors and warnings always assert SUPPLY_ERR in INTERRUPT
register.
5 VMOK_M /VM_OK Fault Mask. Set VMOK_M = 1 to disable Vy_not OK condition being oxA RIW

signaled in SUPPLY_ERR in INTERRUPT register.
SHTVDD Short-to-Vpp Fault Mask. Set SHTVDD_M = 1 to disable per-channel short-to-Vpp
4 M conditions being signaled on FAULT pin. Independent of SHTVDD_M bit setting, 0x1 R/W
- short-to-Vpp conditions always assert SHTVDD _ bits.

Open-wire ON Fault Mask. Set OWON_M = 1 to disable per-channel open-wire on
3 OWON_M conditions being signaled on FAULT pin. Independent of OWON_M bit setting, 0x1 R/W
open-wire on conditions always assert OWON _ bits.
Open-wire OFF Fault Mask. Set OWOFF_M = 1 to disable per-channel open-wire
off conditions being signaled on FAULT pin. Independent of OWOFF_M bit setting, | 0x1 R/W
open-wire off conditions always assert OWOFF _ bits.
Current Limit Fault Mask. Set CL_M = 1 to disable per-channel current limit
1 CL_M conditions being signaled on FAULT pin. Independent of CL_M bit setting, current | 0x1 R/W
limit conditions always assert CL_ bits.
Overload Fault Mask. Set OVL_M = 1 to disable per-channel overload conditions
0 OVL_M being signaled on FAULT pin. Independent of OVL_M bit setting, overload 0x0 R/W
conditions always assert OVL _ bits.

OWOFF_
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Global Configuration Register 3
Address: 0x10, Reset: 0x00, Name: CONFIG3

This register configures open-wire OFF and short-to-Vpp blanking time, open-wire ON detection time, and lamp load
turn-on feature.

7 6 5 4,3 2 1 0
[ofoJoJoJofofo]o]
wJ

[7:3] OW_BLANK_TM (R/W) :_l t [0] LAMP_DIS (R/W)
Open-wire OFF and Short-to-V, Lamp Load Disable
Blanking Time

00000: 0.5ms. [1] FAST_DET_MODE (R/W)

00001: 1ms. Open-wire ON Fast Detection

00010: 1.5ms.

11101: 15ms.

11110: 15.5ms.

11111: 16ms.

[2] OW_BLANK_TM_EN (R'W)
Open-wire OFF and Short-to-V,
Blanking Time Enable

Bit Descriptions for CONFIG3

Bits

Bit Name

Settin
gs

Description

Reset

Access

[7:3]

OW_BLA
NK_TM

Open-wire OFF and Short-to-Vpp Blanking Time. OW_BLANK_TM bits set
blanking time on open-wire and short-to-Vpp diagnostics on OUT _in OFF state.

00000

0.5ms.

00001

1ms.

00010

1.5ms.

00011

2ms.

00100

2.5ms.

00101

3ms.

00110

3.5ms.

00111

4ms.

01000

4.5ms.

01001

S5ms.

01010

5.5ms.

01011

6ms.

01100

6.5ms.

01101

7ms.

01110

7.5ms.

01111

8ms.

10000

8.5ms.

10001

9ms.

10010

9.5ms.

10011

10ms.

10100

10.5ms.

10101

11ms.

10110

11.5ms.

10111

12ms.

11000

12.5ms.

11001

13ms.

11010

13.5ms.

11011

14ms.

11100

14.5ms.

11101

15ms.

11110

15.5ms.

11111

16ms.

0x0

R/W
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Bits | Bit Name Segt:n Description Reset | Access
OW_BLA Open-wire OFF and Short-to-Vpp Blanking Time Enable. Set OW_BLANK_TM_EN
2 NK_TM_ = 1 to enable blanking time, set by OW_BLANK_TM bits, on open-wire and short- | 0x0 R/W
EN to-Vop diagnostics on OUT _in OFF state.
FAST DE Open-wire ON Fast Detection. Reduce the open-wire detection time on OUT _in
1 - ON state. Set FAST_DET_MODE = 1 for open-wire ON detection when OUT_are | 0x0 R/W
T_MODE :
toggling at more than 75Hz.
LAMP DI Lamp Load Disable. Set LAMP_DIS = 0 to enable the lamp load turn-on feature,
0 s - allowing for 1.5A inrush current and 200ms (typ) of overload and current limit fault | 0x0 R/W
blanking time.
Thermal Warning Threshold Register
Address: 0x11, Reset: 0x00, Name: THERM_WARN_TH
This register configures threshold temperature for thermal warning fault.
7 6 5 4.3 2 1 0
[oJofoJofofofo]o]
[7] RESERVED I e S — [6:0] THERM_WARN_TH (RW)
Thermal Warning Threshold
Bit Descriptions for THERM_WARN_TH
Bits | Bit Name Segt:n Description Reset | Access
7 RESERV Reserved. 0x0 R
ED
THERM_ Thermal Warning Threshold. THERM_WARN_TH bits set the threshold
[6:0] | WARN_T temperature = 85°C + dec (THERM_WARN_TH][6:0]) x 0.5°C for thermal warning | 0x0 R/W
H fault.
Current Measurement Enable Register
Address: 0x12, Reset: 0x00, Name: CURR_MEAS_ENABLE
This register enables current measurement for selected switch in ON state.
7 6 5 4 N 3 2 1 0
[ofoJoJofoJofofo
[y )
[7] CURR_MEAS_ENS (R/W) T T [0] CURR_MEAS_EN1 (R/W)
Current Measurement Enable for Current Measurement Enable for
ouTs OUT1
[6] CURR_MEAS_EN7 (R/W) [1] CURR_MEAS_EN2 (R/W)
Current Measurement Enable for Current Measurement Enable for
ouT? ouT2
[5] CURR_MEAS_EN6 (R/W) [2] CURR_MEAS_EN3 (R/W)
Current Measurement Enable for Current Measurement Enable for
ouTe ouT3
[4] CURR_MEAS_ENS5 (R/W) [3] CURR_MEAS_EN4 (R/W)
Current Measurement Enable for Current Measurement Enable for
ouT5 oUT4
Bit Descriptions for CURR_MEAS_ ENABLE
Bits | Bit Name Szt:n Description Reset | Access
CURR M Current Measurement Enable for OUT8. Set CURR_MEAS_ENS8 = 1 to enable
7 - current measurement on OUT8 in ON state. Set CURR_MEAS_ENS8 =0 to 0x0 R/W
EAS_ENS8 .
- disable.
CURR M Current Measurement Enable for OUT7. Set CURR_MEAS_EN7 = 1 to enable
6 EAS EN7 current measurement on OUT7 in ON state. Set CURR_MEAS_EN7 =0 to 0x0 R/W

disable.
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Bits | Bit Name Segt:n Description Reset | Access
CURR M Current Measurement Enable for OUT6. Set CURR_MEAS_ENG6 = 1 to enable
5 - current measurement on OUT6 in ON state. Set CURR_MEAS_ENG6 = 0 to 0x0 R/W
EAS_ENG6 )
- disable.
CURR M Current Measurement Enable for OUT5. Set CURR_MEAS _ENS5 = 1 to enable
4 - current measurement on OUT5 in ON state. Set CURR_MEAS_ENS5 =0 to 0x0 R/W
EAS_ENS5 ) - -
- disable.
CURR M Current Measurement Enable for OUT4. Set CURR_MEAS_EN4 = 1 to enable
3 — current measurement on OUT4 in ON state. Set CURR_MEAS _EN4 =0 to 0x0 R/W
EAS_EN4 . - -
- disable.
CURR M Current Measurement Enable for OUT3. Set CURR_MEAS EN3 = 1 to enable
2 — current measurement on OUT3 in ON state. Set CURR_MEAS_EN3 =0 to 0x0 R/W
EAS_EN3 ) - -
- disable.
CURR M Current Measurement Enable for OUT2. Set CURR_MEAS_EN2 = 1 to enable
1 - current measurement on OUT2 in ON state. Set CURR_MEAS EN2 =0 to 0x0 R/W
EAS_EN2 . - -
- disable.
CURR M Current Measurement Enable for OUT1. Set CURR_MEAS_EN1 = 1 to enable
0 — current measurement on OUT1 in ON state. Set CURR_MEAS_EN1 =0 to 0x0 R/W
EAS_ENT disable } }

ADC Configuration Register 1
Address: 0x13, Reset: 0x00, Name: ADC_CONFIG1

This register configures temperature and Voo measurement modes, averaging multiple temperature measurements, and
enabling or disabling thermal warning.

7 6 5 4 3 2 1

0
[efofofofoJo]ofo]
[ J LJ

[7] RESERVED 'Tl— [0] VDD_CONT (R/W)

[6:4] TEMP_AVG (R/W)
Averaging Multiple Temperature Measurements

[3] THERM_WARN_EN (RW)

Vpp Continuous Measurement

[1] TEMP_ON_DEMAND (RW)

000: 1x. Temperature ON Demand Measurement

001: 2x
010: 4x [2] TEMP_CONT (R/W)

011: 8x. Temperature Continuous Measurement
100: 16x.
101: 32x.
110: 64x
111: 128x.

Thermal Warning Enable

Bit Descriptions for ADC_CONFIG1

Bits | Bit Name Szt:n Description Reset | Access
7 RESERV Reserved. 0x0 R
ED
Averaging Multiple Temperature Measurements. TEMP_AVG bits set the number
of temperature measurements with which to calculate average temperature.
000 1X.
001 2x.
TEMP_A [ 010 4x.
[6:4] Ve 011 Bx. 0x0 R/W
100 16x.
101 32x.
110 64x.
111 128x.
THERM_ Thermal Warning Enable. Set THERM_WARN_EN = 1 to enable thermal warning
3 WARN_E detection on junction temperature. If temperature rises above threshold set by 0x0 R/W
N THERM_WARN TH bits, THERM_ WARN is asserted in GLOBAL_ERR register.
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Bits | Bit Name Segt:n Description Reset | Access
TEMP C Temperature Coptinuous Measurement. Set TEMP_CONT = 1 to enable
2 ONT - temperature continuous measurement. Do not set both TEMP_CONT and 0x0 R/W
TEMP_ON_DEMAND to 1 simultaneously.
Temperature ON Demand Measurement. Set TEMP_ON_DEMAND = 1 to enable
TEMP_O N .
1 N DEMA temperature ON demand m.easurement. This bit is automatically cleared when 0x0 RIW
NB temperature measurement is completed. Do not set both TEMP_ON_DEMAND
and TEMP_CONT to 1 simultaneously.
VDD CO Vpp Continuous Measurement. Set VDD_CONT = 1 to enable Vpp continuous
0 NT measurement. Do not set both VDD_CONT and VDD_ON_DEMAND to 1 0x0 R/W
simultaneously.

ADC Configuration Register 2
Address: 0x14, Reset: 0x00, Name: ADC_CONFIG2

This register configures current and Voo measurement modes, and averaging multiple current and Voo measurements.

7 6 5 4,3 2 1 0
[oJofoJofoJofo]o]
[ ) I.I.l_
[7] RESERVED [0] VDD_ON_DEMAND (R/W)
Vpp ON Demand Measurement

[6:4] CURR_AVG (RW)
Averaging Multiple Current Measurements
00: 1x.
001: 2x.
010: 4x [2] CURR_CONT (R/W)
011: 8x. Current Continuous Measurement
100: 16x.
101: 32x.
110: 64x.
111: 128x.

[1] CURR_ON_DEMAND (R/W)
Current ON Demand Measurement

[3] CURR_SINGLE (R/W)
Current Single Measurement

Bit Descriptions for ADC_CONFIG2

Bits | Bit Name Segt:n Description Reset | Access
7 RESERV Reserved. 0x0 R
ED
Averaging Multiple Current Measurements. CURR_AVG bits set the number of
current measurements on selected OUT_ in ON state, with which to calculate
average current.
000 1x.
001 2x.
[6:4] \C/IEJ;RR_A 010 4x. 0x0 R/W
011 8x.
100 16x.
101 32x.
110 64x.
111 128x.
CURR SI Current Single Measurement. Set CURR_SINGLE = 1 to enable a single current
3 NGLE measurement on selected OUT_in ON state. This bit is automatically cleared 0x0 R/W
when current measurement is completed.
9 CURR_C Current Continuous Measurement. Set CURR_CONT = 1 to enable current 0x0 RIW
ONT continuous measurement on selected OUT _in ON state.
CURR_O Current ON Demand Measurement. Set CURR_ON_DEMAND = 1 to enable
1 N_DEMA current ON demand measurement on selected OUT_ in ON state. This bit is 0x0 R/W
ND automatically cleared when current measurement is completed.
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Bits | Bit Name Segt:n Description Reset | Access
Vop ON Demand Measurement. Set VDD_ON_DEMAND = 1 to enable Vpp ON
VDD_ON o X
0 DEMAN demand measurement. This bit is automatically cleared when supply voltage 0x0 RIW
D measurement is completed. Do not set both VDD_ON_DEMAND and VDD_CONT
to 1 simultaneously.

ADC Configuration Register 3
Address: 0x15, Reset: 0x00, Name: ADC_CONFIG3

This register configures channel turn-on delay before ADC measurement takes place and data (per-channel output
current, Vop voltage, or chip temperature) to be read through ADC Data register.

7 6 5 4,3 2 1.0
[o]ofofoJofo]o]o]
L J L L )

[7:5] CH_ON_DELAY (RIW)—I I [3:0] CH_READ_SEL (R/W)
Channel Turn-on Delay Channel Select to Read
000: 0.5ms. 0000: OUT1 Current.
001: 10ms. 0001: OUT2 Current.
010: 25ms. 0010: OUT3 Current.
011: 40ms.
100: 50ms. 0111: OUT8 Current.
101: 75ms. 1000: Vpp.
110: 90ms. 1001: Temperature.
111: 100ms.
[4] RESERVED

Bit Descriptions for ADC_CONFIG3

Bits | Bit Name S(;t:n Description Reset | Access
Channel Turn-on Delay. CH_ON_DELAY bits set time interval to be waited,
starting from OUT _ initial turning-on, to be considered fully enabled and available
for an ADC measurement.
000 0.5ms.
001 10ms.
[7:5] 82[2\'(\1_ 010 25ms. 0x0 R/W
011 40ms.
100 50ms.
101 75ms.
110 90ms.
111 100ms.
4 RESERV Reserved. 0x0 R
ED
Channel Select to Read. CH_READ_SEL bits select channel to be read in
ADC_DATA register.
0000 | OUT1 Current.
0001 OUT2 Current.
0010 | OUTS3 Current.
CH_REA | 0011 OUT4 Current.
B0l | b seL  [0100 | OUT5 Current, X0 | RIW
0101 OUT6 Current.
0110 | OUTY7 Current.
0111 OUTS8 Current.
1000 | Vop.
1001 | Temperature.

ADC Data Register
Address: 0x16, Reset: 0x00, Name: ADC_DATA
This read-only register contains ADC measurement data.
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7 6 5 4 3 2 1 0
[ofofoJoJoJofofo]

[7] RDY (R)
ADC Measurement Ready

Bit Descriptions for ADC_DATA

[6:0] DATA (R)
ADC Measurement Data

Bits | Bit Name Segt:n Description Reset | Access
ADC Measurement Ready. RDY is set when a new measurement data on

7 RDY selected channel is available and stored in DATA bits. RDY is cleared when 0x0 R
ADC_DATA register is read.

[6:0] | DATA ADC Measurement Data. 0x0 R

Open-Wire ON Filter Time Register
Address: 0x17, Reset: 0x00, Name: OWON_FILTER

This register configures open-wire ON filter time for each OUT _.
7 6 5 4 3 2 1 0

fofo]ofoJoofo]o

[7] OWON_FIL8 (R/W)
Open-Wire ON Filter Time for OUT8
[6] OWON_FIL7 (R/W)
Open-Wire ON Filter Time for OUT7

t [0] OWON_FIL1 (RW)
Open-Wire ON Filter Time for OUT1
[1] OWON_FIL2 (RIW)

Open-Wire ON Filter Time for OUT2

[5] OWON_FIL6 (R'W)
Open-Wire ON Filter Time for OUT6

[2] OWON_FIL3 (RIW)
Open-Wire ON Filter Time for OUT3

[4] OWON_FIL5 (R'W)
Open-Wire ON Filter Time for OUT5

Bit Descriptions for OWON_FILTER

[3] OWON_FIL4 (R'W)
Open-Wire ON Filter Time for OUT4

Bits | Bit Name S(-';t:n Description Reset | Access
OWON E Open-Wire ON Filter Time for OUT8. Set OWON_FIL8 = 0 to set 3ms as filter time
7 IL8 - on current sense and open-wire detection on OUT8 in ON state, for enhanced 0x0 R/W
EMC immunity. Set OWON_FIL8 = 1 to set 1ms as filter time.
OWON F Open-Wire ON Filter Time for OUT7. Set OWON_FIL7 = 0 to set 3ms as filter time
6 w7 on current sense and open-wire detection on OUT7 in ON state, for enhanced 0x0 R/W
EMC immunity. Set OWON_FIL7 = 1 to set 1ms as filter time.
OWON E Open-Wire ON Filter Time for OUT6. Set OWON_FIL6 = 0 to set 3ms as filter time
5 IL6 - on current sense and open-wire detection on OUT6 in ON state, for enhanced 0x0 R/W
EMC immunity. Set OWON _FIL6 = 1 to set 1ms as filter time.
OWON E Open-Wire ON Filter Time for OUT5. Set OWON_FIL5 = 0 to set 3ms as filter time
4 s on current sense and open-wire detection on OUT5 in ON state, for enhanced 0x0 R/W
EMC immunity. Set OWON_FIL5 = 1 to set 1ms as filter time.
OWON E Open-Wire ON Filter Time for OUT4. Set OWON_FIL4 = 0 to set 3ms as filter time
3 4 on current sense and open-wire detection on OUT4 in ON state, for enhanced 0x0 R/W
EMC immunity. Set OWON _FIL4 = 1 to set 1ms as filter time.
OWON F Open-Wire ON Filter Time for OUT3. Set OWON_FIL3 = 0 to set 3ms as filter time
2 IL3 - on current sense and open-wire detection on OUT3 in ON state, for enhanced 0x0 R/W
EMC immunity. Set OWON_FIL3 = 1 to set 1ms as filter time.
OWON E Open-Wire ON Filter Time for OUT2. Set OWON_FIL2 = 0 to set 3ms as filter time
1 L2 on current sense and open-wire detection on OUT2 in ON state, for enhanced 0x0 R/W
EMC immunity. Set OWON_FIL2 = 1 to set 1ms as filter time.
OWON F Open-Wire ON Filter Time for OUT1. Set OWON_FIL1 = 0 to set 3ms as filter time
0 L1 - on current sense and open-wire detection on OUT1 in ON state, for enhanced 0x0 R/W
EMC immunity. Set OWON _FIL1 = 1 to set 1ms as filter time.
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Applications Information

Inductive Load Turn-off Energy Clamping
During turn-off of inductive loads, the free-wheel energy is clamped by the internal Vg clamps. This energy must be
limited to 150mJ (max) at Ty = +125°C at loyT_ = -600mA (max) per-channel, all channels switching simultaneously.

Surge Protection

The MAX22915 is tolerant of £1kV (1.2/50us) surges coupled through a 42Q/0.5uF CDN onto the OUT_ pins relative to
GND when the Vpp pin is protected by a single TVS. Suitable TVS are SMCJ36A, SMC30J40A, or SM30T39AY. Ensure

that the peak clamping voltage of the Vpp TVS is below 65V (max).

Loss of Vpp or Loss of GND Protection

The MAX22915 is protected in case of a loss of Vpp or a loss of GND fault. If the Vpp or GND connection is lost, all high-
side switches are disabled, and all OUT_ pins go to a high-impedance state, regardless of the state of ON_ in the
SET_OUT register. The current from the OUT_ pin in the event of a loss of GND is +10pA (max), which is well below the
level defined by IEC 61131-2, ensuring a logic state 0. Very low OUT_ leakage current allows MAX22915 to be compatible
with the Type 1, Type 2, and Type 3 digital input (DI) devices.

RF Conducted Immunity

The MAX22915 provides enhanced IEC 61000-4-6 conducted RF immunity for open-wire on and off, as well as short-to-
Vpp detections when switch is open, closed, or toggling at up to 131Hz. To ensure that the OUT_ pins do not produce
wrong logic conditions while being off, connect a 10nF capacitor at each OUT_ to GND. Set open-wire on filter time to
3ms for robust open-wire on detection.

To enable fast diagnostics while the switch is toggling at up to 131Hz, enable the open-wire on fast detection by setting
the FAST_DET_MODE bit in CONFIG3 register. Enable extra pull-down current to discharge OUT_ voltage, for open-
wire off and short-to-Vpp detection, by setting OWOFFD__ bits in CONFIG1 register. For more details, see the Open-Wire

Detection with Switch Toggling section.

Reverse Currents into OUT _
If currents flow into the OUT _ pins, the device heats up due to internal currents that flow through the device from Vpp to

GND. The internal currents are proportional to the reverse current into OUT_. The maximum allowed reverse OUT_
current depends on Vpp, the ambient temperature and the thermal resistance. At 25°C ambient temperature, the reverse

current into one OUT_ must be limited to 1A (max) at Vpp = 36V and 1.5A (max) at Vpp = 24V. Driving higher currents
into OUT__ can thermally destroy the device.
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Typical Application Circuit
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Figure 33. 16-Channel Isolated DO Application Using a 6-Channel Digital Isolator
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PART NUMBER TEMP RANGE PIN-PACKAGE TOP MARKING LEAD PITCH (mm)
MAX22915AFG+ —-40°C to +125°C 50-FC2QFN MAX22915AFG 0.4
MAX22915AFG+T —-40°C to +125°C 50-FC2QFN MAX22915AFG 0.4

+Denotes a lead(Pb)-free/RoHS-compliant package.

T = Tape and reel.

www.analog.com

Analog Devices | 68



MAX22915

Revision History

Industrial Octal High-Side Switch
with Advanced Diagnostics

REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 2/26 Initial release —
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NOTES

Information furnished by Analog Devices is believed to be accurate and reliable. However, no responsibility is
AN ALOG assumed by Analog Devices for its use, nor for any infringements of patents or other rights of third parties that may
result from its use. Specifications subject to change without notice. No license is granted by implication or otherwise
DEVI CES under any patent or patent rights of Analog Devices. Trademarks and registered trademarks are the property of their

respective owners. All Analog Devices products contained herein are subject to release and availability.
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