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6 Pin Configurations and Functions (TCAN11625)
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EJ 6-1. DMT Package, 14 Pin (VSON), Top View

£ 6-1. Pin Functions

PINS
e o TYPE DESCRIPTION
TXD 1 Digital CAN transmit data input, integrated pull-up
GND 2 GND Ground connection
Vecout 3 Supply 5-V LDO regulated output voltage pin and transceiver supply
RXD 4 Digital CAN receive data output, tri-state when Vg < UVy o
Vio 5 Supply 10 supply voltage
TS 6 Digital Transceiver status
INH 7 High Voltage |Inhibit pin to control system voltage regulators and supplies, high voltage
NC 8 — Internally connected, leave floating or connect to GND
WAKE 9 High Voltage |Local WAKE input terminal, high voltage
Vsup 10 Supply High voltage supply from the battery
nRST 11 Digital Reset input/output
CANL 12 Bus IO Low level CAN bus input/output line
CANH 13 Bus IO High level CAN bus input/output line
nSLP 14 Digital Sleep mode control input, integrated pull-down
Thermal Pad _ Electrically connected to GND, connect the thermal pad to the printed circuit board (PCB)
ground plane for thermal relief
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7 Pin Configurations and Functions (TCAN11623)
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Eq 7-1. DMT Package, 14 Pin (VSON), Top View

# 7-1. Pin Functions

PINS
SIE G TYPE DESCRIPTION
TXD 1 Digital Input CAN transmit data input, integrated pull-up
GND 2 GND Ground connection
Ve 3 Supply 5-V LDO transceiver filter pin. Place a 10 yF capacitor on this pin to ground.
RXD 4 Digital Output | CAN receive data output, tri-state when Vg < UVy o
Vio 5 Supply 10 supply voltage
TS 6 Digital Transceiver status
INH 7 High Voltage | Inhibit pin to control system voltage regulators and supplies, high voltage
Vipos 8 Supply 3.3-V LDO regulated output voltage pin
WAKE 9 High Voltage |Local WAKE input terminal, high voltage
Vsup 10 Supply High voltage supply from the battery
nRST 11 Digital Reset input/output
CANL 12 Bus 10 Low level CAN bus input/output line
CANH 13 Bus 10 High level CAN bus input/output line
nSLP 14 Digital Sleep mode control input, integrated pull-down
Thermal . Electrically connected to GND, connect the thermal pad to the printed circuit board (PCB) ground
Pad plane for thermal relief
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8 Specifications

8.1 Absolute Maximum Ratings

over operating virtual junction temperature range (unless otherwise noted)(")

MIN MAX| UNIT
Vsup Supply voltage range -0.3 42 \Y
Ve Transceiver supply voltage -0.3 6 \%
Veeout 5V regulated output -0.3 6 \%
Vipos 3.3 V regulated output -0.3 4.5 \%
Vio 10 level shifting voltage range -0.3 6 \%
Vgus CAN bus IO voltage range (CANH, CANL) -58 58 \%
Vwake WAKE input pin voltage range -18 42 and V, £ Vgup + 0.3 \%
ViNH INH output pin voltage range -0.3 42 and Vg < Vgyp + 0.3 \Y
V(Logic_Input) Logic input terminal voltage range -0.3 6 \%
V(Logic_Output) Logic output terminal voltage range -0.3 6 \Y
loLoaic) Logic output current 8 mA
lo(NH) INH output current 6 mA
o S ™ |
T, Operating virtual junction temperature range -40 150 °C
Tste Storage temperature -65 165 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

8.2 ESD Ratings

VALUE UNIT
H_BM classification level 3A for all +4000
pin
Human body model (HBM), per AEC HBM classification level 3A for +8000
Q100-002(") Vsup, WAKE, INH =
V(esp) Electrostatic discharge \%
HBM classification level 3B for +10000
global pins CANH & CANL -
Charged-device model (CDM), per AEC Q100-011 +750
CDM classification level C5 for all pins -
(1) AEC-Q100-002 indicates that HBM stresses shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
8.3 ESD Ratings IEC Specification
VALUE UNIT
CAN bus terminals (CANH & CANL) to .
v System level electro-static GND IEC 61000-4-2 (150pF, 330Q) +8000
ESD discharge (ESD)(") unpowered contact discharge
Vsup and WAKE +8000
Pulse 1 -100
\
. ) Pulse 2 75
v IS0 7637 ISO pulse transients® | GAN bus terminals (CANH & CANL)to [ ——— 150
TRAN GND, Vgyp and WAKE
Pulse 3b 100
ISO 7637-3 transient(®) DCC slow transient pulse +30

(1) Tested according to IEC 62228-3 CAN Transceiver, Section 6.4; DIN EN 61000-4-2
(2) Tested according to IEC 62228-3 CAN Transceiver, Section 6.3; standard pulse parameters defined in ISO 7637-2
(38) Tested according to ISO 7637-3; electrical transient transmission by capacitive and inductive coupling via lines other than supply line

6 Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated

Product Folder Links: TCAN11623-Q1 TCAN11625-Q1


https://www.tij.co.jp/product/jp/tcan11623-q1?qgpn=tcan11623-q1
https://www.tij.co.jp/product/jp/tcan11625-q1?qgpn=tcan11625-q1
https://www.tij.co.jp/jp/lit/pdf/JAJSND9
https://www.tij.co.jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSND9A&partnum=TCAN11623-Q1
https://www.tij.co.jp/product/jp/tcan11623-q1?qgpn=tcan11623-q1
https://www.tij.co.jp/product/jp/tcan11625-q1?qgpn=tcan11625-q1

13 TEXAS
INSTRUMENTS

www.tij.co.jp

TCAN11623-Q1, TCAN11625-Q1
JAJSNDYA — MAY 2021 — REVISED NOVEMBER 2021

8.4 Recomended Operating Conditions

MIN NOM MAX| UNIT

Vsup Supply voltage range 55 28 \Y
Vio 10 supply voltage 1.7 55 \
loH(DO) Digital output terminal high level output current -2 mA
loL(po) Digital output terminal low level output current 2 mA
lo(NH) INH output current 1 mA
Cvsup Vsup pin capacitance 0.1 uF
Cvccout Vccour pin capacitance TCAN11625 10 uF
Cet Filter pin capacitance TCAN11623 10 uF
CLpos V| pos pin capacitance TCAN11623 1 4.7 10 uF
Tspr Thermal shutdown rising 175 180 °C
Tsor Thermal shutdown falling 165 170 °C
Thys Thermal shutdown hysterisis 15 °C
8.5 Thermal Information

THERMAL METRIC(") DMT (VSON) UNIT

14 PINS

Roya Junction-to-ambient thermal resistance 37.7 °C/W
Reuc(top) Junction-to-case (top) thermal resistance 37.9 °C/W
Rous Junction-to-board thermal resistance 14.2 °C/W
W Junction-to-top characterization parameter 0.7 °C/W
WY Junction-to-board characterization parameter 14.2 °C/W
ReJcbot) Junction-to-case (bottom) thermal resistance 4.9 °C/W
(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

8.6 Power Supply Characteristics

Over recomended operating conditions with T; = -40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C,Vgup =12V, V|c=3.3Vand R . =60 Q

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Supply Voltage and Current
TXD=0V,R_ =60 Q, C_=open
Supply current See [¥] 9-2 %0 ™A
Bus biasing active: dominant
Transceiver only TXD=0V,R_ =50Q, C_=open 70 mA
Isup See [¥] 9-2
Supply current = = =
Bus biasing active: recessive ;XDM \goz’ RL=500Q, C, =open 3 mA
Transceiver only ee -
Supply current TCAN11623 <
Isup(sTB) Standby mode 2'5 Vg g/szup StV 255 pA
Bus biasing autonomous: inactive ee B
Supply current TCAN11625 <
Isup(sTE) Standby mode 2'5 Vg g/ sup v 150  pA
Bus bias autonomous: inactive ee B
Supply current nSLP=0V,55V <Vgyp<19V
ISUP(SLP) Sleep mode Ta>85°C 50 pA
Bus bias autonomous: inactive See [¥] 9-2
Supply current nSLP=0V,55V <Vgyp<19V
ISUP(SLP) Sleep mode Tas 85°C 40 pA
Bus bias autonomous: inactive See [¥] 9-2
| Supply current 55V <Vgyps28V 60 A
SUP(BIAS) Bus bias autonomous: active(") See ¥ 9-2 H
UVsupr Under voltage Vgyp threshold rising Ramp Up 4.05 4.42 \%
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8.6 Power Supply Characteristics (continued)

Over recomended operating conditions with T; = -40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, Vgup=12V,V|p=3.3Vand R. =60 Q

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
UVsupe Under voltage Vgyp threshold falling Ramp Down 3.9 4.25 \%
o :\?0 rsn;‘glpr'%’()%:"e”t RXD floating, TXD = 0 V 150  pA
o o rsn:;ngg:géy TCANTT625 RXD floating, TXD = Vio 12| pA
lio L?O rsn;‘;pz'rcs‘:;r:géy TCAN11623 RXD floating, TXD = Vo 125 pA
o Qei,”)pn‘?gdi”ﬁf?mseq nSLP=0v 107 WA
UVior Under voltage Vo threshold rising Ramp Up 14 1.65 \%
UVior Under voltage V|q threshold falling Ramp Down 1 1.25 \%
VHys(uvio) Hysteresis voltage on UVyo 40 80 160 mV
VEeLT Vipos Vecout Characteristics
Ve CAN regulator filter pin Vgup =5.5t028 V 4.9 5.1 \%
Vsup =5.5t0 18 V
Veeout 5V regulated output IL=0to 100 mA 4.9 5.1 \%
TXD = Vo
Vsuyp = 5.65t0 18 V
Veeout 5V regulated output IL.=0to 175 mA 4.9 5.1 \%
TXD =V|o
Vsyp =5.65t0 18 V
Vecout 5V regulated output IL=0to 100 mA 4.9 5.1 \%
TXD=0V;Vcann =0V
VecouT_brop Dropout voltage 5V LDO, Vsyp — Vecous I = 125 mA 300 650 mV
Vsup =5.5t0 18 V
Vipos 3.3 V regulated output ILoo =0to 70 mA 3.2 3.4 \%
TXD=0V;Veann =0V
AVLpo3(avsup) Line regulation Vsup =5.5t028 V, AV po, ILpo = 10 mA 50 mV
AVccouT(avsup) Line regulation Vsup=5.5t028V, I =10 mA, AV¢ccout 50 mV
AV po3(avsupL) Load regulation Ilpo = 11t0 70 mA, Vgyp = 14V, AV po 50 mV
AVccouT(avsuPL) Load regulation IL=11t0125 mA, Vgyp = 14 V, AVccout 50 mV
UVELTR Under voltage Vg 1 threshold rising Ramp Up 4.6 4.75 \%
UVEeLTE Under voltage Vg 1 threshold falling Ramp Down 4.2 4.45 \%
UVvccoutr Under voltage V¢cour threshold rising Ramp Up 4.6 4.75 \%
UVyccoutr Under voltage Vccourt threshold falling Ramp Down 4.2 4.45 \
UVipbosr Under voltage V| po3 threshold rising Ramp Up 2.9 3.1 \%
UVipose Under voltage V| po3 threshold falling Ramp Down 2.5 2.75 \%
OVELTR Over voltage Vg 1 threshold rising Ramp Up 5.7 6.15 \%
OVELTE Over voltage Vg 1 threshold falling Ramp Down 5.47 5.65 \%
OVccouTr Over voltage V¢cout threshold rising Ramp Up 5.7 6.15 \%
OV¢coute Over voltage Vccour threshold falling Ramp Down 5.47 5.65 \%
OV posr Over voltage V| po3 threshold rising Ramp Up 3.8 3.93 \%
OV posr Over voltage V| po3 threshold falling Ramp Down 3.6 3.7 \%
IL_vccout Output current limit Vccout short to ground 175 275 mA
I Lpo3 Output current limit V| pos short to ground 90 160 mA
PSRRyccout Power supply rejection ripple rejection \éi'P:jg'SFVPP’ Load =10 mA, f =100 Hz, 60 dB
PSRR| po3 Power supply rejection ripple rejection \(ézIP:=4_O7.5p|\:/PPY Load =10 mA, f =100 Hz, 37 dB

(1) After a valid wake-up the total Isup current is the sum of ISUP(STB) and ISUF’(BIAS) (ISUP = ISUP(STB) + ISUP(BIAS))
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8.7 Electrical Characteristics

Over recommended operating conditions with T; = —40°C to 150°C, unless otherwise noted. All typical values are taken at

25°C, VSUP =12V, V|o =3.3Vand RL =60 Q
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
CAN Driver Electrical Characteristics
Dominant output voltage
Bus biasing active CANH TXD=0V,50<R_ <650, C_=open, Rey= 2.75 45 v
Vo) Dominant output volt oen
orminant oUiput VOage | canL See [ 92 0.5 225 Vv
Bus biasing active
v Recessive output voltage TXD = V|p, R_ = open (no load), Rgy = open 2 3 v
OR) Bus biasing active See % 9-2
Driver symmetry nSLP = Vo, RL =60 Q, Cgp ;1 =4.7nF, C_ =
v Bus biasing active Open, Rgy = Open, TXD = 250 kHz, 1 Mhz, 09 11 VIV
SYM (Vo(cant) * Voeant) ) / Vecout 2.5 MHz ’ '
(Vocanty *+ Voceant) ) / Vet See ¢ 9-2
DC Driver symmetry
Bus biasing active nSLP =V, R. =60 Q, C_ = open
V. -400 400 mV
Sym_bc Veecout — Vocann) — Vo(cant) See [4 9-2
VELT - Vocann) — Voccant)
Differential output voltage nSLP =V, TXD=0V,50 Q<R <65Q,C, =
Bus biasing active CANH - CANL open 1.5 3 \
Dominant See [¥] 9-2
Differential output voltage nSLP =V, TXD=0V,45Q<R_ <70Q, CL
Vop(pom) Bus biasing active CANH - CANL = open 1.4 3.3 \
Dominant See [¥] 9-2
Differential output voltage nSLP =V|o, TXD=0V, R =2240Q,C, =
Bus biasing active CANH - CANL open 1.5 5 \%
Dominant See [¥] 9-2
giff:g?;‘:ii' 0:2332"0”399 nSLP = Vo, TXD = Vjo, R, = open Q, C, =
VoD(REC) 1asing active CANH-CANL  |open -50 50| mv
Bus biasing inactive .
R . See [¥] 9-2
ecessive
nSLP =0V, TXD = Vo
CANH R, = open (no load), C, = open -0.1 0.1 \%
v Pin output voltage See X 9-2
O(INACT) Bus biasing inactive nSLP =0V, TXD = V|
CANL R, = open (no load), C, = open -0.1 0.1 \%
See [¥] 9-2
. ) nSLP =0V, TXD = Vo
Vob(sTe) lefergnt[al olutput voltage CANH - CANL R, = open (no load), C, = open -0.2 0.2 \%
Bus biasing inactive :
See [ 9-2
Short-circuit steady-state output current nSLP = Vo, TXD=0V
Bus biasing active 15V < V(CANH) <40V -75 mA
Dominant See [X] 9-2 and [X] 9-8
los(pom) —
Short-circuit steady-state output current nSLP =V,o TXD=0V
Bus biasing active 15V < V(CANL) <40V 75 mA
Dominant See [X] 9-2 and [X] 9-8
Short-circuit steady-state output current nSLP =V, Vgys = CANH = CANL
los(REC) Bus biasing active 27V <Vgyss42V -3 3| mA
Recessive See [X] 9-2 and [X] 9-8
CAN Receiver Electrical Characteristics
Receiver dominant state input voltage range
ViT(pom) P : 0.9 8| Vv
Bus biasing active NSLP =V, -12V £ V< 12V
v Receiver recessive state input voltage range | See [X/ 9-3 and #10-6 3 05 v
IT(REC) Bus biasing active :
Hysteresis voltage for input threshold nSLP =V
Vs Bus biasing active See [ 9-3 and # 10-6 80 140 mv
VDIFF(MAX) Maximum rating of Vpeg -5 10 \
Receiver dominant state input voltage range
VoFFom) | gys biasing inactive NSLP=0V,-12V<Veys 12V 1150 8 v
Vi Receiver recessive state input voltage range | See X/ 9-3 and % 10-6 3 04| v
DIFF(REC) | Bus biasing inactive :
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8.7 Electrical Characteristics (continued)

Over recommended operating conditions with T; = —40°C to 150°C, unless otherwise noted. All typical values are taken at

25°C, Vsup = 12V, Vio = 3.3 V and R, = 60 Q

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vewm Common mode range giléplxlzfsﬁ’?and %106 -12 12 \
lofF(Lke) (I?va;r:off (unpowered) bus input leakage Veup = 0V, CANH = CANL =5V 25 uA
c (I?)put capacitance to ground (CANH or CANL) TXD = Vo 20 oF
Cip Differential input capacitance() TXD = Vo 10| pF
Rip Differential input resistance TXD = Vo, nSLP =5V 50 100| kQ
Rin Input resistance (CANH or CANL) -12V<Veys12V 25 50| kQ
R e R - K
TXD Input Characteristics
ViH High level input voltage 0.7 Vio
Vi Low level input voltage 03| Vo
[ High level input leakage current TXD=Vip=55V -1 0 1 A
I Low level input leakage current TXD=0V,V|p=55V -130 -15 A
Rpy Pull-up resistance 40 60 80 kQ
ILkG(OFF) Unpowered leakage current TXD=55V,Vgup=Vip=0V -1 1 A
C Input Capacitance ViN=04xsin2xmx2x108xt)+25V 5 pF
RXD Output Characteristics
Vou High level output voltage lo =-2 mA. 0.8 Vio
VoL Low level output voltage lo=2mA. 0.2| Vo
Rpy Pull-up resistance 40 60 80 kQ
I KG(OFF) Unpowered leakage curret RXD=5.5V,Vgyp=Vio=0V -5 5 A
nSLP Input Characteristics
Viy High level input voltage 0.7 Vio
Vi Low level input voltage 03| Vo
IiH High level input leakage current nSLP =V, =55V 50 130 A
I Low level input leakage current nSLP =0V, V=55V —1 1 vA
Rpp Pull-down resistance 40 60 80 kQ
I KG(OFF) Unpowered leakage current nSLP=55V,Vip=0V -1 0 1 A
INH Output Characteristics
AVy \I—/Iisirllevel voltage drop INH with respect to Ik = —6 MA 05 1 v
ILKG(INH) Sleep mode leakage current INH=0V -0.5 0.5 A
WAKE Input Characteristics
Viy High-level input voltage 4 \Y
Vi Low-level input voltage Sleep mode 2 \%
[ Low level input leakage current WAKE =1V 3 A
Vhys Input hysteresis 800 1200 mVv
nRST Bidirectional Characteristics
Vin High level input voltage 0.8 Vecout
Vi Low level input voltage 0.2| Vecout
Viy High level input voltage 0.8 Vipos
Vi Low level input voltage 0.2] Vipos
VoL Low level output voltage (TCAN11625) lo =2 mA. 0.2| Vecout
VoL Low level output voltage (TCAN11623) lo =2 mA. 0.2| Vipos
[ High level input leakage current -1 0 1 A
Rpy Pull-up resistance to V| po 160 240 320 kQ
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8.7 Electrical Characteristics (continued)
Over recommended operating conditions with T; = —40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, Vgup =12V, V| =3.3Vand R_.=60 Q

PARAMETER \ TEST CONDITIONS MIN TYP MAX| UNIT
TS Output Characteristics

Vou High-level output voltage lo=-2mA 0.8 Vio
VoL Low-level output voltage lo=2mA 0.2| Vo
I kG(OFF) Unpowered leakage current TS=55V,Vp=0V -1 0 1 A

(1)  Test according to ISO 11898-2:2003

8.8 Switching Characteristics
Over recomended operating conditions with T; = -40°C to 150°C, unless otherwise noted. All typical values are taken at
25°C, VSUP =12 V, VIO =3.3V and RL =60 Q

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
Supply Switching Characteristics

Crr =10 uF
Cvccour = 10 F
trower_up CAN supply power up time Cipoz =4.7 yF 1.8 4 ms
See [¥ 9-9
See X 9-10
tuv(sup) Vsyp filter time (rising and falling) 4 25 us
tuv(rLT) Undervoltage detection delay timeCAN active to CAN autonomous: active or inactive 4 25 us
Time for device to enter sleep
tuvLbo) V| po filter time (rising and falling) state reset state once UV| g is 30 us
reached
tuvio Vo filter time (rising and falling) 8 12 us
Device Switching Characteristics
tuvio(sLp) Undervoltage detection delay time standby mode to sleep mode 200 350 ms
tuv(nrsT) Undervoltage detection delay time nRST low 10 50 us
twK FILTER Bus time to meet filtered bus requirments for wakeup request 0.5 1.8 us
_ : See 4 10-7
twk_TIMEOUT Bus wakeup timeout value 0.8 2 ms
tsILENCE Time out for bus inactivity 0.9 1.2 s
tNACTIVE Hardware timer for failsafe and power up inactivity(!) 3 4 5/ min
¢ Time from the start of a dominant-recessive-dominant sequence Each phase: 6 us 250 S
BIAS until Vsym 2 0.1 See [ 9-12 ”
Vet > UVELTR)
tCAN(AGTIVE) Time from swtiching to CAN active mode to TS pin transitioning high Vecour > UWvecout(r) 25| us
Vio > UVipR)
nSLP = Vo
Total loop delay, driver input (TXD) to receiver output (RXD)
tPROP(LOOPY) Recessive to dominant '1:{5L =F60 Q, G =100 pF, Cy(rxp) = 100 160} ns
p
Total loop delay, driver input (TXD) to receiver output (RXD) See 4 9-6
{PROP(LOOP2) Dominant to recessive 120 175)  ns
tnsLP(itr) nSLP pin filter time Sleep pin filter time 25 7.5 us
. Low time required on nSLP to
tsLp Mode change time enter sleep mode 20 35 us
tmode_slp_reset WUP or LWU event to INH asserted high, see 50 us
Driver Switching Characteristics
toHR Propagation delay time, high TXD to driver recessive 20 35 70 ns
toLD Propagation delay time, low TXD to driver dominant RL =600, C_ = 100 pF, Ry = 15 40 70 ns
tsk(p) Pulse skew (|tohr - tpLol) open 10 20 ns
tr Differential output signal rise time See [XI 9-2 40 ns
te Differential output signal fall time 45 ns
. ) R_ =60 Q, C_=open
trxp_pTO Dominant timeout See [ 9-7, TXD = 0 V 1.2 3.8 ms
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8.8 Switching Characteristics (continued)

Over recomended operating conditions with T; = -40°C to 150°C, unless otherwise noted. All typical values are taken at

25°C, Vgup = 12V, Vig = 3.3V and R, =60 Q
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Receiver Switching Characteristics
torRH Propagation delay time, bus recessive input to high RXD 25 80 140 ns
topL Propagation delay time, bus dominant input to RXD low output Crxp) = 15 PF 20 50 110 ns
tr Output signal rise time (RXD) See [ 9-3 8 ns
te Output signal fall time (RXD) 5 ns
WAKE Characteristics
twaKEe Time required for INH pin to go high after an local wake event occurs on the WAKE pin 40 us
nRST Characteristics
thrST Minimum low time for reset Input pulse width 15 us
thRST(cold) Output pulse width Cold crank 20 27 ms
thRsT(warm) Output pulse width Warm crank 1 15 ms
CAN FD Timing Characteristics
Bit time on CAN bus output pins with tgir(txp) = 435 530 ns
500 ns RL=60 Q, C_ =100 pF
teiT(eus) ZBEI)tOtInmse on CANbus oupUtpins Wil femm) = v, > 1.8 gtLéz)éDi TB;IT?RZE) -tBiT(BUS) 1% 210 e
Bit time on CAN bus output pins with tgir(txp) = See [ 9-6 80 140 ns
125 ns
Bit time on CAN bus output pins with tgir(txp) = 435 530 ns
500 ns R_=60 Q, C_ = 100 pF
tarm@us) 2B(l)totlnmse on CAN bus output pins with tgir(rxp) = Vio< 1.8V 2{;’:};’2 TBTSRZE) s, 155 215 s
Bit time on CAN bus output pins with tgirrxp) = See [XI 9-6 80 140 ns
125 ns
Bit time on RXD output pins with tgit(rxp) = 500 ns R =60 Q, C_ =100 pF 400 550 ns
taITRXD) Bit time on RXD output pins with tgr(rxp) = 200 ns Ztﬁzf’; TBTT?R‘;E) terreus) 120 220 ns
Bit time on RXD output pins with tgit(rxp) = 125 ns See [X] 9-6 80 135 ns
Receiver timing symmetry with tgit(rxp) = 500 ns R =60 Q, C_ =100 pF -65 40 ns
Atrec Receiver timing symmetry with tgr(txp) = 200 ns (A:{"LEZDQ TBTSRT;) ~tarmus) -45 15 ns
Receiver timing symetry with tgir(txp) = 125 ns See [¥] 9-6 -40 10 ns

(1)  Timer is reset when the CAN bus changes states.
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8.9 Typical Characteristics
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9 Parameter Measurement Information

CANH
TXD —1
—_— RL . CL
O
CANL

CANH
+ + ™ 50% L s0%
™D | }
R CL Voo Vem ! Vee
Vorcan) o o

CANL + B

Voeant)

L

CANH 1.5V
lo Vio
+ RXD - .
Vio D | +
—Q 1
CANL CiL_rxp Vo
Vo(rxo)
9-3. Receiver Test Circuit and Measurement
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“#+ UVipos nRST
(see NOTE A)

Vipos
(see NOTE A)

<—tnRST(warm)—>

B 9-5. t,rsT Warm Start

70%
30%
|
|
|
-

nRST

«—tRsT(col)
NOTE A: Vet & UVers for TCAN11623.

9-4. t,rsT Cold Start
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9-6. Transmitter and Receiver Timing Behavior Test Circuit and Measurement
| CANH Vi
+ TXD
XD RL — G Vo ov
L VOD(D}
CANL |
0.9v
Voo } |
| 0.5V
1 | ov
Hﬁtrxnimogﬂ
9-7. TXD Dominant Timeout Test Circuit and Measurement
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Veus

ov

ov

Veus

4 9-8. Driver Short-Circuit Current Test and Measurement

Vsup

Crir= 10 uF

Vsup
TCAN11623

1™
L

.
t —p!
POWER_UP | |
I

Vsup Ot

CVSUF‘ —_— :

|
VLDOS[I)i v : Vipos
o 0,
CLDO3 =47 [JF I 90%
|
—_— |

(AY

9-9. TCAN11623 tpower_up Timing Measurement
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VSUP

—,_—UVCCOUT
c =10 pF
VCCouT H Vsup | ov
TCAN11625 |
— |
Vsup [} : |
—|— trower_up ———
Cvsup —— : :
|
Vo : Vecour
90%
_ |
J |
p— |
ov
Eq 9-10. TCAN11625 trower_up Timing Measurement
i
Vaur INH Viake Vivake ‘ Vi (WAKE Input)
|
]
Tﬁ 3
Cusup }
|
I TCAN1162x } twake '
p— | |
= -—
Viwake [ }
! INH = high
i
J
— INH Vsup -1V
|
INH !
I
9-11. twake While Monitoring INH Output
Eg 9-12. Test Signal Definition for Bias Reaction Time Measurement
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10 Detailed Description
10.1 Overview

The TCAN1162x-Q1 are high speed controller area network (CAN) system basis chips (SBC) that meet the
physical layer requirements of the ISO 11898-2:2016 high speed CAN specification. The TCAN1162x-Q1
supports both classical CAN and CAN FD networks up to 8 megabits per second (Mbps).

Both the TCAN11623-Q1 and TCAN11625-Q1 support a wide input supply range and integrates some form of an
LDO output. The TCAN11625-Q1 has a 5-V LDO output (Vccout) Which supplies the CAN transceiver voltage
internally as well as additional current externally. The TCAN11623-Q1 has a 3.3-V LDO output (V| po3), supplied
from the 5-V LDO, supporting external loads.

The TCAN1162x-Q1 allows for system-level reductions in battery current consumption by selectively enabling
the various power supplies that may be present on a system via the INH output pin. This allows an ultra-low-
current sleep state where power is gated to all system components except for the TCAN1162x-Q1, while
monitoring the CAN bus. When a wake-up event is detected, the TCAN1162x-Q1 initiates system start-up by
driving INH high.

10.2 Functional Block Diagram

Vio Vsup Vecout
5| 10 | 3
Vo Vipo 5V
XD 1 *? DOMINANT i
v TIME OUT
SuP
||—| |!-’1 131 canm
—o
INH = :-’1
Vsup
VO e
WAKE WAKE 12
*?" CANL
L [
nsLp 4
*i CONTROL and MODE OVER
6 = LOGIC — | TEMP
TS
Vegour T
UNDER =
ARST 11 VOLTAGE | o
I_ | High Speed Receiver |
_E I |
= Vo | |
' | |
4 . i i — _—— =
RXD Logic Output MUX | Low Power Receiver |
| WUP i
| Detect |
| I
2 |
GND
] 10-1. TCAN11625-Q1
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10.3 Feature Description
10.3.1 Vgyp Pin

This pin is connected to the battery supply. It provides the supply to the internal regulators that support the digital
core, the CAN transceiver, the output regulator, and the low power CAN receiver.

10.3.2 VCCOUT Pin

An internal LDO provides power for the integrated CAN transceiver and the Vccout output pin. The amount of
current that can be delivered externally is dependent upon the CAN transceiver requirements during normal
operation as well as the ambient operating temperature. When a CAN bus fault takes place that requires
additional current from the LDO, the total available current to external load components may be degraded.
During sleep mode the LDO is disabled and no current can be delivered. Once the device leaves sleep mode
and enters other active modes the LDO is enabled for normal operation. This pin requires a 10 uF external
capacitor as close to the pin as possible.

10.3.3 V|:|_'|' Pin

An internal LDO provides power for the integrated CAN transceiver. While in sleep mode the LDO is disabled.
Once the device leaves sleep mode and enters other active modes the LDO is enabled for normal operation.
This pin requires a 10 yuF external capacitor as close to the pin as possible.

10.3.4 VLDO3 Pin

An internal LDO provides a 3.3 V output for supplying power to external devices. During sleep mode the LDO is
disabled and no current can be delivered. Once the device leaves sleep mode and enters other active modes
the LDO is enabled for normal operation. This pin requires a 4.7 uF external capacitor as close to the pin as
possible.

10.3.5 Digital Inputs and Outputs

The TCAN1162x-Q1 has a Vg supply that is used to set the digital input thresholds. The input thresholds are
ratio metric to the Vg supply using CMOS input levels, making them scalable for CAN controllers with digital 10s
from 1.7 V to 5.5 V. The TXD input is biased to the Vg level to force a recessive input in case the pin floats. The
high level output voltage for the RXD and TS output pins is driven to the V|g level as logic-high outputs.

10.3.5.1 TXD Pin
TXD is a digital signal, referenced to V|, from a CAN controller to the TCAN1162x-Q1.
10.3.5.2 RXD Pin

RXD is a digital signal, referenced to V|, from the TCAN1162x-Q1 to a CAN controller. This pin is only driven
once Vg is present.

10.3.5.3 TS Pin

The transceiver status, TS, output pin is used to indicate to the status of the CAN transceiver to the controller.
When the TCAN1162x-Q1 is in normal mode with no TXD DTO fault the TS pin is driven high. The TS pin is
driven low signaling to the controller that the TCAN1162x-Q1 is not ready for normal operation.

The TS output will be driven low if the following conditions exist:

+ TXD driven dominant for t = trxp pro

* Ty2Tspr

The TS output is tri-stated if the following conditions exist:

* Vio <UVvior

The TCAN11625 TS output will be driven low if the following conditions exist:

* Vipos < UViposr
* Vipos > OV posr

The TCAN11623 TS output will be driven low if the following conditions exist:
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* Ver < UVyeire

* Viposz <UViposr

* Vipos > OViposr
* Ver> OVyerr

10.3.6 Digital Control and Timing

This device is a 14 pin CAN FD transceiver/SBC. Timings are all mixed signal and are covered at the device
electrical specification level including the small amounts of control logic for this device. All device mode control is
done via one digital input, nSTB or nSLP and through the use of timers and fault conditions internal to the
device.

10.3.7 Vip Pin

The Vg pin provides the digital IO voltage to match the controller's 10 voltage thus avoiding the requirements for
an ecternal level shifter. The integrated level shifter supports voltages from 1.7 V to 5.5 V providing the widest
range of controller support.

10.3.8 GND
GND is the ground pin and it must be connected to the PCB ground.
10.3.9 INH Pin

The TCAN1162x-Q1 inhibit (INH) output pin can be used to control the enable of system power management
devices allowing for a significant reduction in battery quiescent current consumption while the application is in
sleep mode. The INH pin has two states: driven high and high impedance. When the INH pin is driven high the
terminal shows Vgyp minus a diode voltage drop. In the high impedance state the output will be left floating. The
INH pin is high in the normal and standby modes and is low when in sleep mode. A 100 kQ load can be added to
the INH output to ensure a fast transition time from the driven high state to the low state and to also force the pin
low when left floating.

This terminal should be considered a high-voltage logic terminal, not a power output thus should be used to
drive the EN terminal of the system’s power management device and not used as a switch for the power
management supply itself. This terminal is not reverse battery protected and thus should not be connected
outside the system module.

10.3.10 WAKE Pin

The WAKE pin is a high-voltage reverse-blocked input used for the local wake-up (LWU) function. This function
is explained further in Local Wake-Up (LWU) via WAKE Input Terminal section. The pin is defaulted to bi-
directional edge trigger, meaning a local wake-up (LWU) is recognize on either a rising or falling edge of WAKE
pin transition.

10.3.11 nRST Pin

The nRST is an bidirectional open drain low side driver with an integrated pull-up resistor to VCCOUT
(TCAN11625-Q1) or V| po3 (TCAN11623-Q1). It can be pulled low by the device when placed in fail-safe mode.

During initial power-up of the device, a sleep mode to reset transition, a fail-safe mode to reset transition, or an
undervoltage event will be recognized as a cold crank reset condition. The nRST pin will be held low for
tnrsT(cold) allowing the MCU and peripheral devices to power-up correctly before data transmission begins.

To enter reset mode from normal mode, or standby mode the nRST must be pulled low for a minimum of time of
thrsT- The TCAN1162x-Q1 recognizes this as a warm crank reset condition and holds the nRST pin low for

tnRST(warm)-
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nRST

-
EL

CONTROL and MODE
LOGIC

& 10-3. nRST Circuit

10.3.12 CAN Bus Pins

These are the CAN high and CAN low, CANH and CANL, differential bus pins. These pins are connected to the
CAN transceiver and the low-voltage wake receiver.

10.3.13 Local Faults
10.3.13.1 TXD Dominant Timeout (TXD DTO)

While the CAN driver is in active mode a TXD DTO circuit prevents the local node from blocking network
communication in event of a hardware or software failure where TXD is held dominant longer than the time out
period ttxp pto. The TXD DTO circuit is triggered by a falling edge on TXD. If no rising edge is seen before the
time out constant of the circuit, trxp pTo, expires the CAN driver is disabled releasing the bus lines to the
recessive level. This keeps the bus free for communication between other nodes on the network. The CAN driver
is re-activated on the next dominant to recessive transition on the TXD terminal, thus clearing the dominant time
out. The high-speed receiver and RXD terminal will reflect what is on the CAN bus during a TXD DTO fault. The
TS terminal in driven low during a TXD DTO fault.

TXD fault stuck dominant: example PCB failure or bad software Fault is repaired & transmission capability
\ 4 restored
|
f—————— — .
TXD (driver) trxo_oto Driver disabled freeing bus for other nodes
A
Normal CAN communication Bus would be “stuck dominant” blocking communication for the whole network but TXD DTO

i prevents this and frees the bus for communication after the time trxp_oro.

e — N - H—MH H
| ] ’ ?U N I

Communication from repaired node?

o e M—M

Communication from other bus node(s)

Communication from local node Communication from other bus node(s)? Communication from repaired local node?

B4 10-4. Timing Diagram for TXD DTO
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The minimum dominant TXD time allowed by the TXD DTO circuit limits the minimum possible transmitted data
rate of the device. The CAN protocol allows a maximum of eleven successive dominant bits (on TXD) for the
worst case, where five successive dominant bits are followed immediately by an error frame. The minimum
transmitted data rate may be calculated using the minimum trxp pto time and the maximum number of
successive dominant bits (11 bits). -

Minimum Data Rate = 11 bits / trxp_pro = 11 bits / 1.2 ms = 9.2 kbps (1)

10.3.13.2 Thermal Shutdown (TSD)

If the junction temperature of the TCAN1162x-Q1 exceeds the thermal shutdown threshold, T; > Tgpgr, the
device ftransitions into fail-safe mode and disables the transceiver's transmitter and receiver blocking
transmission to and from the CAN bus. The TSD fault condition is cleared when the device junction temperature
falls below the thermal shutdown temperature threshold, T; < Tgpg. If the fault condition that caused the TSD
fault is still present, the temperature may rise again and the device will enter thermal shutdown again. Prolonged
operation with a TSD fault conditions may affect device reliability.

10.3.13.3 Under/Over Voltage Lockout

The supply terminals implement undervoltage and over voltage detection circuitry. If an undervoltage is detected
the TCAN1162x-Q1 ftransitions into either reset or sleep mode depending on the undervoltage fault. An
undervoltage fault on V|o causes the SBC to transition into sleep mode while an undervoltage fault on the
integrated regulator causes the SBC to transition to reset mode. The SBC will remain in reset mode until the fault
condition on the regulator is cleared.

If the over voltage fault is detected the TCAN1162x-Q1 transitions into fail-safe mode. These mode changes
place the device in a known state which protect the system from unintended behavior. See & 10-1

# 10-1. Undervoltage / Over Voltage Lockout

Fault TCAN11625 TCAN11623
UV Sleep mode Sleep mode
UVccout Reset mode —
UVELT — Reset mode
UV pos — Reset mode
OVccout Fail-safe mode —
OVt — Fail-safe mode
OV, pos — Fail-safe mode

10.3.13.4 Unpowered Devices

The device is designed to be an ideal passive or no load to the CAN bus if it is unpowered. The CANH and
CANL pins have low leakage currents when the device is un-powered so they present no load to the bus. This is
critical if some nodes of the network are unpowered while the rest of the of network remains in operation.

The logic terminals also have low leakage currents when the device is un-powered so they do not load down
other circuits which may remain powered.

10.3.13.5 Floating Terminals

The TCAN1162x-Q1 has internal pull-ups and pull-downs on critical pins to ensure a known operating behavior if
the pins are left floating.

The TXD pin is pulled up to V|o which forces a recessive level if the pin floats. This internal bias should not be
relied upon by design but rather a fall-safe option. Special care needs to be taken when the devive is used with a
CAN controller that has open drain outputs. The device implements a weak internal pull-up resistor on the TXD
pin. The CAN bit timing for CAN FD data rates will require special consideration and the pull-up strength should
be considered carfully when using open drain outputs. An adequate external pull-up resistor must be used to
ensure that the TXD output of the CAN controller maintains adequate bit timing input to the CAN device.
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The nSLP pin is weakly pulled down which forces the device into the low-power sleep mode if the terminal is left
floating. See # 10-2.

£ 10-2. Terminal Fail-Safe Biasing
TERMINAL PULL-UP or PULL-DOWN COMMENT

Weakly biases TXD toward recessive to prevent bus blockage or
TXD DTO triggering

Weakly biases the nSLP terminal towards low power sleep mode to
prevent excessive system power

TXD Pull-up

nSLP Pull-down

10.3.13.6 CAN Bus Short Circuit Current Limiting

The TCAN1162x-Q1 has several protection features that limit the short circuit current during dominant and
recessive when a CAN bus line is shorted. The device has TXD dominant state timeout which prevents
permanently having a higher short circuit current during a dominant state fault.

During CAN communication the bus switches between the dominant and recessive states, thus the short circuit
current may be viewed either as the current during each bus state or as a DC average current. The average
short circuit current should be used when considering system power for the termination resistors and common
mode choke. The percentage dominant is limited by the TXD dominant state timeout and CAN protocol which
has forced state changes and recessive bits such as bit stuffing, control fields, and interframe space. These
ensure that there is a minimum recessive time on the bus even if the data field contains a high percentage of
dominant bits.

The short circuit current of the bus depends on the ratio of recessive to dominant bits and their respective short
circuit currents. The average short circuit current may be calculated using = 2.

lOS(AVG) = %Transmit x [(O/OREC_BitS X lOS(SS)_REC) + (%DOM_BitS X lOS(SS)_DOM)] + [%Receive X lOS(SS)_REC] (2)

Where:

* los(avg) is the average short circuit current

*  %Transmit is the percentage the node is transmitting CAN messages

* Y%Receive is the percentage the node is receiving CAN messages

* %REC_Bits is the percentage of recessive bits in the transmitted CAN messages
* %DOM_Bits is the percentage of dominant bits in the transmitted CAN messages
* los(ss) Rec is the recessive steady state short circuit current

* los(ss) pom is the dominant steady state short circuit current

The short circuit current and possible fault cases of the network should be taken into consideration when sizing
the power ratings of the termination resistance and other network components.

10.3.13.7 Sleep Wake Error Timer

The sleep wake error (SWE) timer, tiyacTive, iS @ timer used to determine if specific external and internal
functions are working. The SWE timer starts when the device enters standby mode and only runs in standby
mode. A mode transistion stops the timer. If the timer times out while the device is in standby mode the RXD pin
will be pulled low to indicate an interrupt. The TCAN1162x-Q1 will transition to sleep mode.
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10.4 Device Functional Modes

The TCAN1162x-Q1 has six modes: normal, standby, sleep, reset, fail-safe, and off mode. Operating mode
selection is made via the nSLP input terminal in conjunction with supply conditions, temperature conditions, and

wake events.

Vsup < UVsupr

Vipos < UVipos

Ty < Tsor &
Vet < OVEre &
Vipos < OViposr

Ty>Tsor'
Vet > OVerR'
Vioos > OViposr'

Fail-safe Mode

Wake-up event

" From any mode except sleep mode and off
2From standby mode
3 Normal mode is confirmed when the TS pin is high

nRST = high

Standby Mode

nSLP = low for t > tg p
& nSLP was high at
some point since Reset
mode & Vio > UVor

-—

nSLP = high &

Vio > UVior Normal Mode®
nSLP = low or

Vio < UVior

- t > tnacive®
Sleep Mode 2
—— Vo < UVof for t > tyy(sLp)

10-5. TCAN11623 State Machine

# 10-3. TCAN11623 Mode Overview

BLOCK NORMAL STANDBY RESET SLEEP FAIL-SAFE
VELT On On On Off Off
Vi po3 On On On Off Off
INH Active Active Active Off Off
Low Power CAN RX Off Active Active Active Active()
nRST Vipos Vipos Low Off Vipos

(1) In fail-safe mode wake-up events are ignored until all pending faults are cleared
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Vsup < UVsupr Reset event

Ty < Tsor &
Vecout < OVecoutr

QUVCCOUT

nRST = high

nSLP = high &
Ty>Tsor' Vio > UV
’ SDR1 Fail-safe Mode Standby Mode © IR Normal Mode®
Vecout > OVecoutr' <4— nSLP = low or
Vio < UVior

nSLP = low for t > tg.p
& nSLP was high at

some point since reset
mode & Vio > UV o

- t>t 2
Sleep Mode INACTIVE ,
<— Vo < UV|or for t > tyy(sip)

] 10-6. TCAN11625 State Machine

Wake-up event

" From any mode except sleep mode and off
2 From standby mode
% Normal mode is confirmed when the TS pin is high

R 10-4. TCAN11625 Mode Overview

BLOCK NORMAL STANDBY RESET SLEEP FAIL-SAFE
Veeout On On On Off Off
INH Active Active Active Off Off
Low Power CAN RX Off Active Active Active Active(")
nRST Veecout Vecout Low Off Vecout

Q)
10.4.1 Operating Mode Description
10.4.1.1 Normal Mode

This is the normal operating mode of the device. The CAN driver and receiver are fully operational and CAN
communication is bi-directional. The driver is translating a digital input on TXD to a differential output on CANH
and CANL. The receiver is translating the differential signal from CANH and CANL to a digital output on RXD.
The tiyacTive timer in not active in normal mode.

10.4.1.2 Standby Mode

Standby mode is a low power mode of the TCAN1162x-Q1 where the CAN transceiver is placed in the CAN
autonomous inactive state by asserting the nSLP pin low. In this mode the TS pin is driven low, the CAN
transmitter and receiver are switched off, the bus pins are biased to ground, and the transceiver cannot send or
receive data. While in standby mode the low power receiver actively monitors the CAN bus for a valid wake-up
pattern. If a valid wake-up pattern is received the CAN bus pins transition to the CAN autonomous active state
where CANH and CANL are internally biased to 2.5 V from the Vgp power rail. The reception of a valid wake-up
pattern generates a wake-up request by the CAN transceiver by latching the RXD output pin low. The WAKE pin
circuitry is active in standby mode and monitors the WAKE pin for either a high-to-low or low-to-high transition.
The INH pin is active in order to supply an enable to the system power supply.

In fail-safe mode wake-up events are ignored until all pending faults are cleared.

The RXD output pin is asserted low while in standby mode if the a wake event or a fault is detected. Note that a
POR counts as a wake event and will also cause RXD to latch low.

In standby mode a fail-safe timer, tiyacTive, is enabled. The tiyacTive timer add an additional layer of protection
by requiring the system controller to configure the TCAN1162x-Q1 to normal mode before it expires. This feature
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forces the TCAN1162x-Q1 to transition to its lowest power mode, sleep mode, if the processor does not come up
properly.

The TCAN11625 internal regulator, Vccour, is active in standby mode.

The TCAN11623 internal regulators, Vg 1t and V| pos, are active in standby mode.

Standby mode is not the lowest power mode of the device since the INH terminal and internal regulators are
active. This allows the rest of the system to operate normally.

10.4.1.3 Sleep Mode

Sleep mode is the lowest power mode of the TCAN1162x-Q1 where the CAN transceiver is placed in the CAN
autonomous inactive state by asserting the nSLP pin low for t > tg p. In sleep mode, the CAN transmitter and
receiver are switched off, the bus pins are biased to ground after tg _ence expires, and the transceiver cannot
send or receive data. The INH pin is switched off in sleep mode causing any system power elements controlled
by INH to be switched off thus reducing system power consumption. While in sleep mode, the low power
receiver actively monitors the CAN bus for a valid wake-up pattern and the Igyp current is reduced to its
minimum level.

Sleep mode is entered if:
* The nSLP pin is asserted low for t > tg| p, there are no pending wake-up events, and V|o > UVy0r
* Vio < UVyor for t > tyy(sip)

«  SWE timer expires (see Sleep Wake Error Timer)

Sleep mode is exited if:

» If a valid wake-up pattern (WUP) is received via the CAN bus pins
* Alocal WAKE (LWU) event

* Areset event occurs (goes to reset mode)

10.4.1.3.1 Remote Wake Request via Wake-Up Pattern (WUP)

The TCAN1162x-Q1 implements a low-power wake receiver in the standby and sleep mode that uses the
multiple filtered dominant wake-up pattern (WUP) defined in the ISO11898-2:2016 standard.

The wake-up pattern (WUP) consists of a filtered dominant bus, then a filtered recessive bus time followed by a
second filtered bus time. The first filtered dominant initiates the WUP and the bus monitor is now waiting on a
filtered recessive, other bus traffic do not reset the bus monitor. Once a filtered recessive is received, the bus
monitor is now waiting on a filtered dominant. The other bus traffic do not reset the bus monitor. Immediately
upon receiving of the second filtered dominant, the bus monitor recognizes the WUP and drives the RXD
terminal low, if a valid Vg is present signaling to the controller the wake-up request. If a valid Vg is not present
when the wake-up pattern is received the device drives the RXD output pin low once V|g > UV |oR.

The WUP consists of:

» A filtered dominant bus of at least tyk i .TeR followed by

+ Afiltered recessive bus time of at least tyk ri TeR followed by
+ A second filtered dominant bus time of at least twk_FILTER

For a dominant or recessive to be considered “filtered”, the bus must be in that state for more than tywk riLTER
time. Due to variability in the tyx piTer the following scenarios are applicable. Bus state times less than
twk_rFILTER(VIN) @re never detected as part of a WUP, and thus no wake request is generated. Bus state times
between twk_riLTeErMINY @Nd twk FILTER(MAX) May be detected as part of a WUP, and a wake request may be
generated. Bus state times more than twk_riLTER(MAX) @re always detected as part of a WUP, and thus a wake
request is generated. See [X] 10-7 for the timing diagram of the WUP.

The pattern and twk_fiLTer time used for the WUP and wake request prevents noise and bus stuck dominant
faults from causing false wake requests while allowing any CAN or CAN FD message to initiate a wake request.

1SO11898-2:2016 has two sets of times for a short and long wake-up filter times. The twk_riLTER timing for the
TCAN1162x-Q1 has been picked to be within the min and max values of both filter ranges. This timing has been
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chosen such that a single bit time at 500 kbps, or two back to back bit times at 1 Mbps triggers the filter in either
bus state.

For an additional layer of robustness and to prevent false wake-ups, the device implements the twk TiMeouT
timer. For a remote wake-up event to successfully occur, the entire wake-up pattern must be received within the
timeout value. If a the full wake-up pattern is notreceived before the twk TiMeouT expires, then the internal logic
is reset and the device remains in sleep mode without waking up. The full pattern must then be transmitted again

within the tWK_TIMEOUT window. See 10-7.

- Wake-Up Pattern (WUP) received in t < twk tmeour ————————————————®— Wake Request —»
Filtered Waiting for Filtered Waiting for Filtered
Dominant Filtered Recessive Filtered Dominant

Recessive Dominant
Bus ... e A N s e i E
Bus Vit
~— 2ty FLTER P 4— 2twk FLTER — 4—  2twk FLTER — P
WUP Detect —> TiNH_stp_sTB
Mode Sleep Mode Standby Mode

*The RXD pin is only driven once V|q is present.

10-7. Wake-Up Pattern (WUP) From Sleep Mode To Standby Mode

10.4.1.3.2 Local Wake-Up (LWU) via WAKE Input Terminal

The WAKE terminal is a bi-directional high-voltage reverse battery protected input which can be used for local
wake-up (LWU) requests via a voltage transition. A LWU event is triggered on either a low-to-high or high-to-low
transition since it has bi-directional input thresholds. The WAKE pin could be used with a switch to Vgyp or to
ground. If the terminal is unused, it should be pulled to Vgyp or ground to avoid unwanted parasitic wake-up
events.

Vee |
L]

5 5
E :
=] {1
= =
[= [=
[=] o
z 2 WAKE
; :
= =
o ]
=3 =3
i i
= =
£ E

GHD |

|-
10-8. WAKE Circuit Example
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10-8 shows two possible configurations for the WAKE pin, a low-side and high-side switch configuration. The
objective of the series resistor, Rggries, is to protect the WAKE input of the device from over current conditions
that may occur in the event of a ground shift or ground loss. The minimum value of Rggrigs can be calculated
using the maximum supply voltage, Vsypmax, and the maximum allowable current of the WAKE pin, liopwakE)-
Rserigs is calculated using:

Rseries = Vsupmax / liowake) (3)

If the battery voltage never exceeds 42 Vp, then the Rgeries value is approximately 10 kQ.

The Rg|as resistor is used to set the static voltage level of the WAKE input when the switch is not in use. When
the switch is in use in a high-side switch configuration, the Rgas resistor in combination with the Rggries resistor
sets the WAKE pin voltage above the V|4 threshold. The maximum value of Rgjag can be calculated using the
maximum supply voltage, Vsypmax, the maximum WAKE threshold voltage V)4, the maximum WAKE input
current ||y and the series resistor value Rggries- Rgias is calculated using:

Reias < (Vsupmax - ViH) / ) - Rseries 4)

If the battery voltage never exceed 42 Vpc, then the Rgag resistor value must be less than 650-kQ.

The LWU circuitry is active in sleep modeand fail-safe mode.. If a valid LWU event occurs while the TCAN1162x-
Q1 is in sleep mode the device transitions to reset mode. If a valid LWU event occurs while the TCAN1162x-Q1
is in fail-safe mode the device transitions to reset mode given the other exit criteria from fail-safe mode have
been met. See the CAN Transceiver Modes section.

The WAKE circuitry is switched off normal mode.
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The RXD pin is only driven once V|g is present.

B 10-9. LWU Request Rising Edge
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The RXD pin is only driven once V|g is present.

B4 10-10. LWU Request Falling Edge

10.4.1.4 Reset Mode

Reset mode is a low power mode of the TCAN1162x-Q1 where the nRST pin is asserted low allowing the
controller to power up correctly. In this state the CAN transmitter and receiver are off, the bus pins are biased to
ground, and the transceiver cannot send or receive data.

While in reset mode the low power receiver actively monitors the CAN bus for a valid wake-up pattern. If a valid
wake-up pattern is received the CAN bus pins transition to the CAN autonomous active state where CANH and
CANL are internally biased to 2.5 V from the Vgyp power rail. The reception of a valid wake-up pattern generates
a wake-up request by the CAN transceiver that is output to the RXD pin.

The TCAN1162x-Q1 will enter reset mode due to following conditions:
* Power-on

* nRST pulled low externally

The TCAN11625 will enter reset mode due to following conditions:

* Vecour < UVyccour

The TCAN11623 will enter reset mode due to following conditions:

* Ve < UVt

The TCAN1162x-Q1 will enter reset mode upon clearing any of the following fault conditions and leaving fail-safe
mode:

* Ty<Tspr

» Over voltage event
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10.4.1.5 Fail-safe Mode

Fail-safe mode is a low power mode in which the TCAN1162x-Q1 is in a protected state. While in fail-safe mode
the internal regulator (Ve 1 Vecour) is off, the INH pin is off, the reset pin is low, and the CAN transmitter and
receiver are off.

Fail-safe mode is entered if:

* Ty>Tspr

* Vvccout > OVecoutr - TCAN11625
. VVFLT > OVFLTR - TCAN11623

. VLD03 > OVLDOBR - TCAN11623

Fail-safe mode is exited if all of the following criteria are met:
* Ty<Tspr

* Vveccout < OVecoutr - TCAN11625

* Vet < OVEre

* Vipos > OV, posr - TCAN11623

* A valid wake-up event exists

If the fault condition is not cleared within tyacTive then the device will transition into it's lowest power mode,
sleep mode.
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10.4.2 CAN Transceiver
10.4.2.1 CAN Transceiver Operation

The TCAN1162x-Q1 CAN transverse has three modes of operation; CAN active, CAN autonomous active, and
CAN autonomous inactive.

10.4.2.2 CAN Transceiver Modes

The TCAN1162x-Q1 supports the ISO 11898-2:2016 CAN physical layer standard autonomous bus biasing
scheme. Autonomous bus biasing enables the transceiver to switch between CAN active, CAN autonomous
active, and CAN autonomous inactive which helps to reduce RF emissions.

/ CAN Active
CAN Transmitter: on
CAN Receiver: on
RXD: Mirrors CAN bus
CANH & CANL: Vg 1/2 (~2.5 V)

4\0‘; s /)%)
From any mode O & 6, Y
Q€ o Loy
G % €73
D ~\O % %, ¢
Vsup < UVsupr S L VO’/\& s
T, > Tspr QAV 5}'§ L%
J S @ 2 FL
Q
o "% %,
N %
/4 CAN off Y Y 7 “0:@ <%
CAN Transmitter: off QAQ” & 2 &/@@ (OOJ
CAN Receiver: off 77 & 2y P L
RXD: wake-up/high 4{9 J % o,
CANH & CANL: floating \%\ 2
?
& %
N S %
CANAMB BN v r V< U or Vi < (O petis 2\
CAN Receiver: off UViposr) or Vio < UVvior) CAN Receiver: off
) ; X B 1
RXD: wake-up/high < t> tawence & (fail-safe or standby or sleep) RXD: low signals wake-up

CANH & CANL: bias to GND / QANH & CANL: bias to 2.5 V from Vgup

" Wake-up inactive in normal mode

X 10-11. TCAN11623 CAN Transceiver State Machine

/ CAN Active
CAN Transmitter: on
CAN Receiver: on
RXD: Mirrors CAN bus
CANH & CANL: VCCQUT/%Q.S V)

/ 0“@' \»
%,

S,
From any mode N Yoo 2
KN e %,
S % ¥
3 S,
© \© S (L
Vsup < UVsupr Q’e 80* ‘?m N
'S % O,
Ty > Tspr Q P ‘990' 24
& & 5 G
QA @
N % %,
emar o %, ",
CAN Transmitter: off Q° & >, %
CAN Receiver: off PN % ¢,
RXD: wake-up/high < J O’\v 4%

CAN Autonomous: Active \
—» CAN Transmitter: off
CAN Receiver: off
RXD: low signals wake-up'
QANH & CANL: bias to 2.5 V from Vsyp

CAN Autonomous: Inactive
CAN Transmitter: off
CAN Receiver: off

RXD: wake-up/high t>t & (fail-saf tandb |
CANH & CANL: bias to GND /47 > tanoe & (fll-safe or standby or slecp)

3
CANH & CANL: floating vy € q ¥
]
OO);Q
Y

CAN wake-up or (normal & (Vccour < UVccoutr) or (Vio <
UVIOR))

" Wake-up inactive in normal mode

& 10-12. TCAN11625 CAN Transceiver State Machine
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10.4.2.2.1 CAN Off Mode

In CAN off mode the CAN transceiver is switched off and the CAN bus lines are truly floating. In this mode the
device presents no load to the CAN bus while preventing reverse currents from flowing into the device if the
battery or ground connection is lost.

The CAN off state is entered if:
 Ty>Tspr
* Vsup < UVsypr

The CAN transceiver switches between the CAN off state and CAN autonomous inactive mode if:

* Vsup > UVsypr
* Ty<Tsor

10.4.2.2.2 CAN Autonomous: Inactive and Active

When the CAN fransceiver is in standby mode or sleep mode the CAN bias circuit is switched off and the
transceiver moves to the autonomous inactive state. In the autonomous inactive state the CAN pins are biased
to GND. When a valid wake-up event occurs the CAN bus is biased to 2.5 V. If the controller does not transition
the TCAN1162x-Q1 into normal mode before the tg) ence timer expires, then the CAN biasing circuit is again
switched off and the CAN pins are biased to ground.

The CAN transceiver switches to the CAN autonomous mode if any of the following conditions are met:
* The TCAN1162x-Q1 transitions from CAN off mode to CAN autonomous inactive
* The TCAN1162x-Q1 transitions from normal mode to standby mode or fail-safe mode or sleep mode and t <

tsiLEnCE
* t>tgLence and the TCAN1162x-Q1 transitions from normal mode to standby mode or fail-safe mode or sleep

mode
¢ The TCAN1162x-Q1 transitions to reset mode

The CAN transceiver switches between the CAN autonomous inactive mode and CAN autonomous active mode
if:

* A valid wake-up event

* The TCAN1162x-Q1 transitions to normal mode and no undervoltage faults exist.

The CAN transceiver switches between the CAN autonomous active mode and CAN autonomous inactive mode
if:

* t>tgLence and the TCAN1162x-Q1 transitions to standby mode, sleep mode, or fail-safe mode.

10.4.2.2.3 CAN Active

When the TCAN1162x-Q1 is in normal mode the CAN transceiver is in active mode. The CAN driver and
receiver are fully operational and CAN communication is bi-directional. The CAN bias voltage in CAN active
mode is derived from:

* Vceout - TCAN11625

* Vg 1-TCAN11623

The CAN transceiver switches between the CAN autonomous inactive or active mode and CAN active mode if:
* The TCAN1162x-Q1 transitions to normal mode and no undervoltage faults exist.

The CAN transceiver blocks its transmitter and receiver after entering CAN active mode if the TXD pin is
asserted low before leaving standby mode. This prevents disruptions to CAN bus in the event that the TXD pin
has a TXD DTO fault.
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10.4.2.3 Driver and Receiver Function Tables

R 10-5. Driver Function Table

BUS OUTPUTS
DEVICE MODE TXD INPUTS(") DRIVEN BUS STATE®
CANH CANL
Low High Low Dominant
Normal High or Open High impedance High impedance Biased to Vocour/2 (TCAN11625)
9 P gh Imp gh Imp Ver/2 (TCAN11623)

Standby X High impedance High impedance Biased to GND

Sleep X High impedance High impedance Biased to GND

(1) x=irrelevant

(2) For bus states and typical bus voltages see [X] 10-13

R 10-6. Receiver Function Table

DEVICE MODE S AR AL BUS STATE RXD TERMINAL
Vip = VeanH — Vean,
Vp209V Dominant Low
05V<Vp<09V Indeterminate Indeterminate
Normal
Vps05V Recessive High
Open (Vip=0V) Open High
Vpz21.15V Dominant
05V<Vp<115V Indeterminate High
Standby . .
Vip£04V Recessive Low if wake-up event persists
Open (Vip=0V) Open
Vp21.15V Dominant .
- High
Sleep 04V<Vp<115V Indeterminate | | ow if wake-up event persists and Vg is
Vips0.4V Recessive present.
Tri-state if Vo or Vgyp are not present
Open (Vip=0V) Open

10.4.2.4 CAN Bus States

The CAN bus has two logical states during operation: recessive and dominant. See 1< 10-13.

A dominant bus state occurs when the bus is driven differentially and corresponds to a logic low on the TXD and
RXD pins. A recessive bus state occurs when the bus is biased to one half of the CAN transceiver supply
voltage via the high resistance internal input resistors (R;y) of the receiver and corresponds to a logic high on the

TXD and RXD pins.

A dominant state overwrites the recessive state during arbitration. Multiple CAN nodes may be transmitting a
dominant bit at the same time during arbitration, and in this case the differential voltage of the CAN bus will be
greater than the differential voltage of a single CAN driver. The TCAN1162x-Q1 CAN transceiver implements

low-power standby and sleep modes which enables a third bus state where the bus pins are biased to ground
via the high resistance internal resistors of the receiver.
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11 Application Information
11.1 Application Information Disclaimer

Note

LT o7 7V r—variFliz, TI O®-E RIS N 0TI, TI TlFo Bt Fi-idm ettt
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11.2 Typical Application

L
EN 3.3V Voltage Regulator
(e.g. TPSxxxx)
VBAT
N
N L
0.1pF
vo |

CANH| -
Y
A
“1
I 4
A
CANL _
RXD Optional: I
Terminating Optional:
Node Filtering,
Transient and
L L _EsD |
B 11-1. Typical Application
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Optional:
Node

Filtering,
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B 11-2. Typical Application

11.2.1 Design Requirements
11.2.1.1 Bus Loading, Length and Number of Nodes

A typical CAN application may have a maximum bus length of 40 meters and maximum stub length of 0.3 m.
However, with careful design, users can have longer cables, longer stub lengths, and many more nodes to a
bus. A high number of nodes requires a transceiver with high input impedance such as the TCAN1162x-Q1

Many CAN organizations and standards have scaled the use of CAN for applications outside the original 1ISO
11898-2 standard. They made system level trade off decisions for data rate, cable length, and parasitic loading
of the bus. Examples of these CAN systems level specifications are ARINC 825, CANopen, DeviceNet, SAE
J2284, SAE J1939, and NMEA 2000.

A CAN network system design is a series of tradeoffs. In the 1ISO 11898-2:2016 specification the driver
differential output is specified with a bus load that can range from 50 Q to 65 Q where the differential output must
be greater than 1.5 V. The TCAN1162x-Q1 is specified to meet the 1.5-V requirement down to 50 Q and is
specified to meet 1.4-V differential output at 45Q bus load. The differential input resistance of the TCAN1162x-
Q1 is a minimum of 40 kQ. If 100 TCAN1162x-Q1 devices are in parallel on a bus, this is equivalent to a 400-Q
differential load in parallel with the nominal 60 Q bus termination which gives a total bus load of approximately
52 Q. Therefore, the TCAN1162x-Q1 theoretically supports over 100 devices on a single bus segment. However,
for CAN network design margin must be given for signal loss across the system and cabling, parasitic loadings,
timing, network imbalances, ground offsets and signal integrity thus a practical maximum number of nodes is
often lower. Bus length may also be extended beyond 40 meters by careful system design and data rate
tradeoffs. For example, CANopen network design guidelines allow the network to be up to 1 km with changes in
the termination resistance, cabling, less than 64 nodes and significantly lowered data rate.

This flexibility in CAN network design is one of the key strengths of the various extensions and additional
standards that have been built on the original ISO 11898-2 CAN standard. However, when using this flexibility
the CAN network system designer must take the responsibility of good network design to ensure robust network
operation.
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11.2.2 Detailed Design Procedures
11.2.2.1 CAN Termination

Termination may be a single 120-Q resistor at the end of the bus on either the cable or in a terminating node. If
filtering and stabilization of the common mode voltage of the bus is desired then split termination may used, see
11-3. Split termination improves the electromagnetic emissions behavior of the network by filtering higher-
frequency common-mode noise that may be present on the differential signal lines..

Standard Termination

Split Termination

\/

RTERM

A"

Rrerw/2

I Cspur

Rrerw/2

[
|

\j

11-3.

11.3 Application Curves

CAN Bus Termination Concepts

— -40C
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— 150 C
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B 11-4. VOD(D) over Vsup
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12 Power Supply Requirements

The TCAN1162x-Q1 is designed to operate from a Vgyp input supply voltage range between 5.5V and 28 V. The
TCAN1162x-Q1 also has an output level shifting supply input, Vo, designed for a range between 1.7 V and 5.5
V. Input supplies must be well regulated. A bypass capacitance, typically 100 nF, should be placed close to the
device Vgyp and V|g supply pins. This helps to reduce supply voltage ripple present on the outputs of the
switched-mode power supplies and also helps to compensate for the resistance and inductance of the PCB
power planes and traces.

The TCAN11625 integrates a 5-V LDO to supply the CAN transceiver as well as additional external loads. The
Vccout pin requires a 10 yF capacitance.

The TCAN11623 integrates a 5-V LDO to supply the CAN transceiver and a 3.3-V LDO for additional external
loads. The Vg 7 pin requires a 10 yF capacitance and the V| pp3 pin typically uses a capacitance value of 4.7uF.
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13 Layout

13.1 Layout Guidelines

Place the protection and filtering circuitry as close to the bus connector to prevent transients, ESD and noise
from propagating onto the board. The layout example provides information on components around the device
itself. Transient voltage suppression (TVS) device can be added for extra protection. The production solution can
be either bi-directional TVS diode or varistor with ratings matching the application requirements. This example
also shows optional bus filter capacitors.

Design the bus protection components in the direction of the signal path. Do not force the transient current to
divert from the signal path to reach the protection device. Use supply and ground planes to provide low
inductance.

Note

A high-frequency current follows the path of least impedance and not the path of least resistance.

Use at least two vias for supply and ground connections of bypass capacitors and protection devices to minimize

trace and via inductance.

» Bypass and bulk capacitors should be placed as close as possible to the supply terminals of transceiver.

* Bus termination: this layout example shows split termination. This is where the termination is split into two
resistors with the center or split tap of the termination connected to ground via capacitor. Split termination
provides common mode filtering for the bus. When bus termination is placed on the board instead of directly
on the bus, additional care must be taken to ensure the terminating node is not removed from the bus thus
also removing the termination.

13.2 Layout Example

CAN Controller
To V|o
O

sy
CAN Controller RES . |TXD nSLP| |

o . |GND CANH| |
6 Connector
Ve CANL[
CAN Controller
CAN Controller RES . |RXD nRST| |

To V|o

O & Vo Vsup| | (o | Viar
D) <
CAN Controller UjTS WAKE[ | &) L
RES

Regulator EN " JINH Vibos| |

CAN Controller

& 13-1. TCAN11623 Example Layout
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CAN Controller
To V|o
O
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" |GND  CANH[ |

Connector

CAP

CAN Controller el ' |Veccour  CANL[ |
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CAN Controller RES . |RXD nRST[
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B 13-2. TCAN11625 Example Layout
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14 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

14.1 Documentation Support
14.1.1 Related Documentation

14.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Subscribe to updates to register and receive a weekly digest of any product information that has changed. For
change details, review the revision history included in any revised document.
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14.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
TRTOMFEL, ZNENOFEEImBLET,
14.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.
‘9 \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

14.6 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

15 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TCAN11623DMTRQ1 Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 11623
TCAN11623DMTRQ1.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 11623
TCAN11625DMTRQ1 Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 11625
TCAN11625DMTRQ1.A Active Production VSON (DMT) | 14 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 11625

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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GENERIC PACKAGE VIEW
DMT 14 VSON - 0.9 mm max height

3 x4.5,0.65 mm pitch PLASTIC SMALL OUTLINE - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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DMTO0014B

PACKAGE OUTLINE
VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
DMTO0014B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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4225087/B 01/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
DMTO0014B VSON - 1 mm max height

PLASTIC SMALL OUTLINE - NO LEAD
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SCALE:20X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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