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System Basis Chip with CAN
High Speed and LIN Interface

34903/4/5
Industrial

The 34903/4/5 is the second generation family of the System Basis

Chip (SBC). It combines several features and enhances present
module designs. The device works as an advanced power
management unit for the MCU with additional integrated circuits such
as sensors and CAN transceivers. It has a built-in enhanced high-speed

SYSTEM BASIS CHIP

CAN interface (1ISO11898-2 and -5) with local and bus failure
diagnostics, protection, and fail-safe operation modes. The SBC may
include zero or one LIN 2.1 interface with LIN output pin switches. It
includes up to four wake-up input pins that can also be configured as
output drivers for flexibility. This device is powered by SMARTMOS
technology.

This device implements multiple Low-power (LP) modes, with very
low-current consumption. In addition, the device is part of a family
concept where pin compatibility adds versatility to module design.

EK Suffix (Pb-free)

The 34903/4/5 also implements an innovative and advanced fail-safe

state machine and concept solution.
Features .

» Voltage regulator for MCU, 5.0 or 3.3 V, part number selectable, with «
possibility of usage external PNP to extend current capability and .
share power dissipation .

» Voltage, current, and temperature protection

» Extremely low quiescent current in LP modes

* Fully-protected embedded 5.0 V regulator for the CAN driver

» Multiple undervoltage detections to address various MCU
specifications and system operation modes (i.e. cranking)

» Auxiliary 5.0 or 3.3 V SPI configurable regulator, for additional ICs,
with overcurrent detection and undervoltage protection

» MUX output pin for device internal analog signal monitoring and
power supply monitoring

» Advanced SPI, MCU, ECU power supply, and critical pins
diagnostics and monitoring.

» Multiple wake-up sources in LP modes: CAN or LIN bus,
I/O transition, automatic timer, SPI message, and Vpp overcurrent
detection.

» 1SO11898-5 high-speed CAN interface compatibility for baud rates of
40 kb/s to 1.0 Mb/s

» Scalable product family of devices ranging from 0 to 1 LIN,
compatible to J2602-2 and LIN 2.1

Freescale Semiconductor, Inc. reserves the right to change the detail specifications,

as may be required, to permit improvements in the design of its products.
© Freescale Semiconductor, Inc., 2013. All rights reserved.
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32-PIN SOIC

Applications
Industrial process control
Automation
Motor control
Robotics
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SIMPLIFIED APPLICATION DIAGRAMS

SIMPLIFIED APPLICATION DIAGRAMS

34905S * = Optional

A 4

I (5.0 V/3.3V)
T
VBAUX VCAUX VSUP1 VAUX VE VB \pp Voo
VSUP2
SAFE RST
DBG
GND ]
VSENSE _
SPI | MCU
L:L 1/0-0
l AD
|
|—<|
CAN Bus
VBaT
LIN Bus
Figure 1. 34905S Simplified Application Diagram
Vear L 34904 . '
o> L ——— (5.0V/33V) = Optional
- T
Q1+
VBAUX VCAUX VSUP1 VAUX VE VB \ppr—4—— | Vpp
T
RST
INT
MOSI —
VSENSE SCLK _
MISO SPE 4 ] Mcu
1/0-0 s |
i MUX-OUT AD
|_}| 5V-CAN
TXD
V,
BAT  CANBus R
Ly

Figure 2. 34904 Simplified Application Diagram

34903/4/5

Analog Integrated Circuit Device Data
Freescale Semiconductor



A
y

y
A

'LIFIED APPLICATION DIAGRAMS

Vear Y
D1 é
- * = Optional
34903S Q1
VSUP VE VB
VDD GH———P Vpp
SAFE RST
DBG =
(CINID MOSI
VSENSE SCLK
[E MISO MCU
10-0 =
l MUX-OUT AD
CANH 5V-CAN
SPLIT
L CANL TXD
Vgar  CANBus LIN-T1/1/0-2 RXD
LIN Bus LIN-1 TXD-L1
[VE RXD-L1
i 1/0-3
Figure 3. 34903S Simplified Application Diagram
vV, 34903P
BAT ;} 4+
D1 T
* = Optional
Q1*
VSUP VE VB
VDD [—+——P Vpp
SAFE RST
DBG INT
GND MOSI
VSENSE SCLK
[ﬂ MISO MCU
l 10-0 =
3 AD
CANH MUX-OUT
SPLIT S
CAN Bus T CANL T
VBaT TXD
RXD
Vear 1/0-2
E_—Cr 1/0-3

34903/4/5

Figure 4. 34903P Simplified Application Diagram
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DEVICE VARIATIONS
DEVICE VARIATIONS
Table 1. MC34905 Device Variations - (All devices rated at Ty = -40 TO 125 °C)
. Vpp Output LIN Wake-up Input / LIN Master
Vv \"/
Freescale Part Number | Version Voltage Interface(s) Termination Package AUX | Vsense | MUX
MC34905S (Single LIN)
MC34905CS3EK/R2 C 3.3V 3 Wake-up + 1 LIN terms
SOIC 32 pin
MC34905CS5EK/R2 ! or exposed pad | 00 | VS | Yes
c 50V 4 Wake-up + no LIN terms P P
Table 2. MC34904 Device Variations - (All devices rated at Ty = -40 TO 125 °C)
. Vpp Output LIN Wake-up Input/ LIN Master
Vv \"/
Freescale Part Number | Version Voltage Interface(s) Termination Package Aux | Vsense | MUX
MC34904
MC34904C3EK/R2 3.3V :
0 4 Wake-up SOIC 32 pin Yes Yes Yes
MC34904C5EK/R2 50V exposed pad
Table 3. MC34903 Device Variations - (All devices rated at Ty = -40 TO 125 °C)
. Vpp Output LIN Wake-up Input / LIN Master
Vv \"/
Freescale Part Number | Version Voltage Interface(s) Termination Package AUX | Vsense | MUX
MC34903S (Single LIN)
MC34903CS3EK/R2 -
C 3.3V 2 Wake-up + 1 LIN terms SOIC 32 pin
1 or No Yes Yes
MC34903CS5EK/R2 c 50V 3 Wake-up + no LIN terms exposed pad
MC34903P
MC34903CP5EK/R2 50V .
(o} 0 3 Wake-up SOIC 32 pin No Yes Yes
MC34903CP3EK/R2 3.3V exposed pad
34903/4/5
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RNAL BLOCK DIAGRAMS

INTERNAL BLOCK DIAGRAMS

VBAUX VCAUX VAUX VSUP1 VE VB

r —T -1 —
VSUP2 5V Auxiliary
Regulator

IVsoinr |

[
SATE i I
}7 Fail-safe | T
DBG Iﬁi

Power Management

| {1 MOSI
- State Machine I‘_ll
GNDLI Oscnlatorl— sPI SCLK
I 1 MISO
VSENSE Analog Monitoring ? cs

; " I
> Signals Condition & Analog MUX }—Ell MUX-OUT

.
100 S2-INT,
1O Configurable 5 V-CAN 15 V-CAN
i Input-Output Regulator |
1/0-3
CANH él— I
o Enhanced High Speed CAN —q TXD
SPLIT Physical Interface RXD
CANL |_—I|_ ?
Vs2INT |
! LIN Term #1 oL
LNT 3] LINTerm #1 | 1
O] LIN 2.1 Interface - #1 RXD-L
LIN 3
L — — — — O = |
34905S
Figure 5. 34905 Internal Block Diagram
VBAUX VCAUX VAUX VSUP1 VE VB
r _T —_— —_— — — [] —[ ][] |
! 5V Auxili
uxiliary
vsupzi ; Regulator 7 VbD
[Vsz.nr |

SAFE . ———11 RST
I — Fail-safe DI INT
Power Management
b—
DBG g MOSI

| State Machine  |—
GND [ Oscillatorl— ate Machine SPl SCLK

& miso
VSENSE Analog Monitoring res

I
| > Signals Condition & Analog MUX }—4? MUX-OUT

8 T oo ovomn | oo
1/0-3 Regulator
CANH b—— . I
SPUT by e e A
CANL [1—| RO
L e e e e e 4

Figure 6. 34904 Internal Block Diagram
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INTERNAL BLOCK DIAGRAMS

VSUP VE VB

R = pali i

| Veixr | Voo Regulator tp VDD
| | I

SAFE _ " RST
| —— Fail-safe | T iNT | ?}7 Fail-safe :E INT
Power Management é‘i
o
DBG g :E MOSI DBG Power Management 1 Mos!

I State Machine )
i |— ] State Mach -
enpg Oscillator SPIl SCLK GNDé Oscillatorl— ate Machine Pl b soix

MIso | —L1 MISO
VSENSE Analog Monitoring 7 CS VSENSE _'? cs
I I
Signals Condition & Analog MUX MUX-OUT I i iti I -
| g 9 }—? | > Signals Condition & Analog MUX }—Ell MUX-OUT
Vs.INT VsiNT
vo-0 | | 4 SINT
1/0-2 Configurable [ | svean {15 V-CAN Voo Configurable [ | svean 01 5 V-CAN
1/0-3 EII— Input-Output Regulator | 1/0-3 t—| Input-Output Regulator
CANH ! cANH D I
SPLIT 3: Enhanced High Speed CAN — XD : Enhanced High Speed CAN 1 TXD
Physical Interface RXD SPLIT Physical Interface
CANL i cANL —Ell RXD
S <
VsiNT
34903P | dxoL
LIN-T O3 LINTerm#1 ]I LIN 2.1 Interface - #1| 1 o\
LIN 3
L e e e e e e e e = d
349038

Figure 7. 34903 Internal Block Diagram
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SJONNECTIONS

PIN CONNECTIONS

MC34905S MC34904
VSUP1C 1 @ 32 —1VB VSUP1C— 1 @ 32 VB
VSUP2LC] 2 31 3 VE VsSup2C—] 2 31 3 VE
I/0-3C— 3 30 —IRXD 1/0-3C] 3 30 IRXD
LIN-T/I/O-2—] 4 29 CTXD /02— 4 29 I TXD
SAFEC 5 28 —1VDD SAFEC5 28 VDD
5V-CAN ] 6 27 1 MISO 5V-CANC—] 6 27 1 MISO
CANH —7 26 1 MOSI CANH —7 26 MOSI
CANL — 8 25 1 SCLK CANL — 8 25 1 SCLK
GND CANC—] 9 24 (s GND CANC—] 9 24 1(Cs
SPLITC—] 10 23 1 |NT SPLITC—] 10 23 1 INT
V-BAUXC] 1 22 TRST V-BAUX—] 11 22 MRST
V-CAUX—] 12 21 —11/0-1 V-CAUX— 12 21 —11/0-1
V-AUX ] 13 20 1 VSENSE V-AUX ] 13 20 1 VVSENSE
MUX-OUT ] 14 19 1 RXD-L MUX-OUT — 14 19 INC
1/0-0—] 15 18 I TXD-L 1/0-0C—] 15 18 INC
DBG —] 16 17 ILIN DBG — 16 17 NG

GND - LEAD FRAME
32 pin exposed package

GND - LEAD FRAME
32 pin exposed package

MC34903S MC34903P
VBC 1 ® 32 —VE VBC 1 ® 32 —VE
VSUPC 2 31 ==IRXD VSUPLC] 2 31 —IRXD
1/0-3C 3 30 =3 TXD 1/0-3C 3 30 =3 TXD
LIN-T / 1/0-2— 4 29 — VDD 1/0-2 ] 4 29 — VDD
SAFEC5 28 —1 MISO SAFEC—]5 28 —3 MISO
5V-CAN ] 6 27 =1 MOSI 5V-CAN —] 6 27 =1 MOSI
CANH —7 26 1 SCLK CANH — 7 26 1 SCLK
CANL —js8 25 —1CS CANL —s8 25 :C__s
GND CANC—] 9 24 = INT GND CANC—] 9 24 =1 INT
SPLITC—] 10 23 I RST SPLITC] 10 23 —IRST
MUX-OUT 1 22 1VSENSE MUX-OUT ] 1 22 1VSENSE
1/10-0—] 12 21 I RXD-L l/0-0—] 12 21 =IN/C
DBG ] 13 20 3 TXD-L DBG ] 13 20 —IN/C
NC —] 14 19 —ILIN NC —] 14 19 I N/C
GND ] 15 18 —1 GND GND ] 15 18 —1 GND
NC —] 16 17 —INC NC ] 16 17 CINC

GND - LEAD FRAME
32 pin exposed package

GND - LEAD FRAME
32 pin exposed package

Note: MC34905D, MC34905S, MC34904 and MC34903 are footprint compatible,

Figure 8. MC34905S, MC34904 and MC34903 Pin Connections

34903/4/5
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PIN DEFINITIONS

PIN DEFINITIONS

A functional description of each pin can be found in the Functional Pin Description section beginning on page 31.

Table 4. 34903/4/5 Pin Definitions
32 Pin | 32 Pin | 32 Pin | 32 Pin Pin Name Pin Formal Definition
34905S | 34904 | 34903S | 34903P Function Name
N/A | 17,18, | N/A N/A N/C No - Connect to GND.
19 Connect
N/A N/A | 14,16, | 14, 16, N/C No Do NOT connect the N/C pins to GND. Leave these pins
17 | 17,19- Connect Open.
21
1 1 2 2 VSUP/1 Power Battery Supply input for the device internal supplies, power on reset
Voltage circuitry and the Vpp regulator. VSUP and VSUP1 supplies are
Supply 1 internally connected on part number MC34903BDEK and
MC34903BSEK
2 2 N/A N/A VSUP2 Power Battery Supply input for 5 V-CAN regulator, Vayx regulator, 1/0 and LIN
Voltage pins. VSUP1 and VSUP2 supplies are internally connected on
Supply 2 part number MC34903BDEK and MC34903BSEK
3 3 3 3 1/0-3 Output LIN Configurable pin as an input or HS output, for connection to
or Termination 2| external circuitry (switched or small load). The input can be used
or as a programmable Wake-up input in (LP) mode. When used as
Input/ a HS, no overtemperature protection is implemented. A basic
Output | Input/Output | short to GND protection function, based on switch drain-source
3 overvoltage detection, is available.
4 4 4 4 LIN-T1 Output LIN Configurable pin as an input or HS output, for connection to
or or Termination | external circuitry (switched or small load). The input can be used
LIN-T Input/ 1or as a programmable Wake-up input in (LP) mode. When used as
HS, no overtemperature protection is implemented. A basic
Output | Input/Output | @
or P P 2 P short to GND protection function, based on switch drain-source
1/0-2 overvoltage detection, is available.
5 5 5 5 SAFE Output | Safe Output | Output of the safe circuitry. The pin is asserted LOW if a fault
(Active LOW)| event occurs (e.g.: software watchdog is not triggered, Vpp low,
issue on the RST pin, etc.). Open drain structure.
6 6 6 6 5 V-CAN Output 5V-CAN Output voltage for the embedded CAN interface. A capacitor must
be connected to this pin.
7 7 7 7 CANH Output CAN High | CAN high output.
8 8 8 8 CANL Output CAN Low | CAN low output.
9 9 9 9 GND-CAN | Ground GND-CAN | Power GND of the embedded CAN interface
10 10 10 10 SPLIT Output |[SPLIT Output| Output pin for connection to the middle point of the split CAN
termination
1 1 N/A N/A VBAUX Output | VB Auxiliary | Output pin for external path PNP transistor base
12 12 N/A N/A VCAUX Output | VCOLLECT | Output pin for external path PNP transistor collector
OR Auxiliary
13 13 N/A N/A VAUX Output VOUT Output pin for the auxiliary voltage.
Auxiliary
14 14 1 1 MUX-OUT | Output Multiplex Multiplexed output to be connected to an MCU A/D input.
Output Selection of the analog parameter available at MUX-OUT is done
via the SPI. A switchable internal pull-down resistor is integrated
for Vpp current sense measurements.

34903/4/5

Analog Integrated Circuit Device Data
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Table 4. 34903/4/5 Pin Definitions (continued)

32 Pin | 32 Pin | 32 Pin | 32 Pin Pin Nam Pin Formal Definition
34905S | 34904 |34903S |34903P 3M€ | Function | Name etinttio
15 15 12 12 1/0-0 Input/ | Input/Output | Configurable pin as an input or output, for connection to external
Output 0 circuitry (switched or small load). The voltage level can be read

by the SPI and via the MUX output pin. The input can be used as
a programmable Wake-up input in LP mode. In LP, when used as
an output, the High Side (HS) or Low Side (LS) can be activated
for a cyclic sense function.

16 16 13 13 DBG Input Debug Input to activate the Debug mode. In Debug mode, no watchdog
refresh is necessary. Outside of Debug mode, connection of a
resistor between DBG and GND allows the selection of Safe
mode functionality.

N/A N/A | 15,18 | 15,18 GND Ground Ground Ground of the IC.
17 N/A 19 N/A LIN Input/ LIN bus LIN bus input output connected to the LIN bus.
Output
18 N/A 20 N/A TXD-L Input LIN Transmit | LIN bus transmit data input. Includes an internal pull-up resistor
Data to VDD.
19 N/A 21 N/A RXD-L Output | LIN Receive | LIN bus receive data output.
Data

20 20 22 22 VSENSE Input Sense input | Direct battery voltage input sense. A serial resistor is required to
limit the input current during high voltage transients.

21 21 N/A N/A 1/0-1 Input/ | Input Output | Configurable pin as an input or output, for connection to external

Output 1 circuitry (switched or small load). The voltage level can be read

by the SPI and the MUX output pin. The input can be used as a
programmable Wake-up input in (LP) mode. It can be used in
association with
1/0-0 for a cyclic sense function in (LP) mode.

22 22 23 23 RST Output |ResetOutput | This is the device reset output whose main function is to reset the

(Active LOW) | MCU. This pin has an internal pull-up to VDD The reset input

voltage is also monitored in order to detect external reset and safe
conditions.

23 23 24 24 INT Output Interrupt This output is asserted low when an enabled interrupt condition

Output occurs. This pin is an open drain structure with an internal pull up
(Active LOW) | resistor to VDD.
24 24 25 25 cs Input | Chip Select | Chip select pin for the SPI. When the CS is low, the device is
(Active LOW)| selected. In (LP) mode with Vpp ON, a transition on CS is a
Wake-up condition
25 25 26 26 SCLK Input Serial Data | Clock input for the Serial Peripheral Interface (SPI) of the device
Clock
26 26 27 27 MOSI Input | Master Out/ | SPI data received by the device
Slave In
27 27 28 28 MISO Output | MasterIn/ | SPIdata sent to the MCU. When the CS is high, MISO is high-
Slave Out | impedance
28 28 29 29 VDD Output Voltage 5.0 or 3.3 V output pin of the main regulator for the Microcontroller
Digital Drain | supply.
29 29 30 30 TXD Input Transmit CAN bus transmit data input. Internal pull-up to VDD
Data
30 30 31 31 RXD Output |Receive Data| CAN bus receive data output
31 31 32 32 VE Voltage Connection to the external PNP path transistor. This is an
Emitter intermediate current supply source for the Vpp regulator
34903/4/5
Analog Integrated Circuit Device Data
10 Freescale Semiconductor
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Table 4. 34903/4/5 Pin Definitions (continued)

PIN DEFINITIONS

32 Pin | 32 Pin | 32 Pin | 32 Pin Pin Name Pin Formal Definition
34905S | 34904 | 34903S | 34903P Function Name

32 32 1 1 VB Output | Voltage Base | Base output pin for connection to the external PNP pass transistor
EX PAD |[EX PAD |EX PAD |[EX PAD GND Ground Ground Ground

34903/4/5

Analog Integrated Circuit Device Data
Freescale Semiconductor
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JTRICAL CHARACTERISTICS
MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

MAXIMUM RATINGS

Table 5. Maximum Ratings

All voltages are referenced to ground unless otherwise noted. Exceeding these ratings may cause a malfunction or permanent
damage to the device.

Ratings Symbol Value Unit
ELECTRICAL RATINGS(")
Supply Voltage at VSUP/1 and VSUP2 \Y
Normal Operation (DC) Vsup1/2 -0.3t0 28
Transient Conditions (Load Dump) Vsup1/2TR -0.3 to 40
DC voltage on LIN/1 Vv
Normal Operation (DC) VBUSLIN -281t0 28
Transient Conditions (Load Dump) VBUSLINTR -28 to 40
DC voltage on CANL, CANH, SPLIT \Y
Normal Operation (DC) VBus -28t0 28
Transient Conditions (Load Dump) VBUSTR -32 to 40
DC Voltage at SAFE vV
Normal Operation (DC) Vsare -0.3t0 28
Transient Conditions (Load Dump) VSAFETR -0.3 t0 40
DC Voltage at 1/0-0, I/0-1, 1/0-2, 1/0-3 (LIN-T Pins) \
Normal Operation (DC) Vio -0.3t0 28
Transient Conditions (Load Dump) Vij0TR -0.3 to 40
DC voltage on TXD-L, TXD-L1, RXD-L, RXD-L1 VDIGLIN -0.3to Vpp +0.3 \
DC voltage on TXD, RXD®) Vpbig -0.3t0 Vpp +0.3 %
DC Voltage at INT ViNT -0.3t0 10 %
DC Voltage at RST VRsT -0.3to Vpp +0.3 \
DC Voltage at MOSI, MSIO, SCLK and CS Vast -0.3to Vpp +0.3 v
DC Voltage at MUX-OUT Vmux -0.3to Vpp +0.3 \
DC Voltage at DBG Vbeag -0.3t0 10 \
Continuous current on CANH and CANL ILH 200 mA
DC voltage at VDD, 5V-CAN, VAUX, VCAUX VREG -0.3t0 5.5 \Y
DC voltage at VBASE®® and VBAUX VREG -0.3t0 40 %
DC voltage at VE®®) VE -0.31040 v
DC voltage at VSENSE VsensE -28 to 40 \

Notes
1. The voltage on non-VSUP pins should never exceed the Vg p voltage at any time or permanent damage to the device may occur.

2. Ifthe voltage delta between VSUP/1/2 and VBASE is greater than 6.0 V, the external Vpp ballast current sharing functionality may be

damaged.
3. Potential Electrical Over Stress (EOS) damage may occur if RXD is in contact with VE while the device is ON.

34903/4/5

Analog Integrated Circuit Device Data
12 Freescale Semiconductor



Table 5. Maximum Ratings (continued)

ELECTRICAL CHARACTERISTICS
MAXIMUM RATINGS

All voltages are referenced to ground unless otherwise noted. Exceeding these ratings may cause a malfunction or permanent

damage to the device.

Ratings Symbol Value Unit
ESD Capability \Y;
AECQ100®
Human Body Model - JESD22/A114 (Czap = 100 pF, Rzpp = 1500 Q)
CANH and CANL. LIN1 Pins versus all GND pins VEsD1-1 +8000
all other Pins including CANH and CANL VESD1-2 +2000
Charge Device Model - JESD22/C101 (Czap = 4.0 pF)
Corner Pins (Pins 1, 16, 17, and 32) VESD2-1 750
All other Pins (Pins 2-15, 18-31) VESD2-2 +500
Tested per IEC 61000-4-2 (Czap = 150 pF, Rzap = 330 Q)
. L . VESD3-1 +15000
Device unpowered, CANH and CANL pin without capacitor, versus GND N
Device unpowered, LIN, LIN1 pin, versus GND VEsD3-2 +15000
Device unpowered, VS1/VS2 (100 nF to GND), versus GND VEsD3-3 +15000
Tested per specific OEM EMC requirements for CAN and LIN with
additional capacitor on VSUP/1/2 pins (See Typical Applications on page
85)
CANH, CANL without bus filter VESD4-1 +9000
LIN, LIN1 with and without bus filter VESD4-2 +12000
1/0 with external components (22 k - 10 nF) VESD4-3 +7000
THERMAL RATINGS
Junction temperature(®) T, 150 °c
Ambient temperature Ta -40to0 125 °C
Storage temperature Tst -50 to 150 °C
THERMAL RESISTANCE
Thermal resistance junction to ambient(®) RoJa 50(8) °C/W
Peak package reflow temperature during reflow(®) (7) TePRT Note 7 °C

Notes

4. ESD testing is performed in accordance with the Human Body Model (HBM) (Czap = 100 pF, Rzap = 1500 Q), the Charge Device Model

(CDM), and Robotic (Czpp = 4.0 pF).

5. To achieve high reliability over 10 years of continuous operation, the device's continuous operating junction temperature should not

exceed 125 °C.

6. Pin soldering temperature limit is for 10 seconds maximum duration. Not designed for immersion soldering. Exceeding these limits may

cause malfunction or permanent damage to the device.

7. Freescale’s Package Reflow capability meets Pb-free requirements for JEDEC standard J-STD-020C. For Peak Package Reflow
Temperature and Moisture Sensitivity Levels (MSL), Go to www.freescale.com, search by part number [e.g. remove prefixes/suffixes
and enter the core ID to view all orderable parts. (i.e. MC34xxxD enter 34xxx), and review parametrics.

8. This parameter was measured according to Figure 9:

34903/4/5
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>TRICAL CHARACTERISTICS

MAXIMUM RATINGS
PCB 100mm x 100mm
Top side, 300 sq. mm
(20mmx15mm)
Bottom side Bottom view
20mm x 40mm
Figure 9. PCB with Top and Bottom Layer Dissipation Area (Dual Layer)
34903/4/5
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ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

STATIC ELECTRICAL CHARACTERISTICS

Table 6. Static Electrical Characteristics

Characteristics noted under conditions 5.5V < Vg p <28V, -40 °C < Tp < 125 °C, unless otherwise noted. Typical values
noted reflect the approximate parameter means at T = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘
POWER INPUT
Nominal DC Voltage Range(®) Vsup1/Vsup2 55 - 28 \
Extended DC Low Voltage Range!'?) Vsup1/Vsup2 4.0 - 55 Vv
Undervoltage Detector Thresholds, at the VSUP/1 pin, Vs1 Low Vv
Low threshold (VSUP/1 ramp down) 5.5 6.0 6.5
High threshold (VSUP/1 ramp up) - - 6.6
Hysteresis 0.2 0.35 0.5
Note: function not active in LP mode
Undervoltage Detector Thresholds, at the VSUP2 pin: Vso Low \Y
Low threshold (VSUP2 ramp down) 5.5 6.0 6.5
High threshold (VSUP2 ramp up) - - 6.6
Hysteresis 0.2 0.35 0.5
Note: function not active in LP modes
Vgup Overvoltage Detector Thresholds, at the VSUP/1 pin: Vs HIGH 16.5 17 18.5 \
Not active in LP modes
Battery loss detection threshold, at the VSUP/1 pin. BATFAIL 2.0 2.8 4.0 \%
VSUP/1 to turn Vpp ON, VSUP/1 rising Vsup-TH1 - 4.1 4.5 \
VSUP/1 to turn Vpp ON, hysteresis (Guaranteed by design) VSUP-THIHYST 150 180 mV
Supply current(!?), (12) Isup+ mA
- from VSUP/1 B 2.0 4.0
- from VSUP2, (5V-CAN Vpyx, I/0 OFF) - 0.05 0.85
Supply current, Isypq + Isyp2, Normal mode, Vpp ON Isup1+2 mA
- 5 V-CAN OFF, Vyx OFF - 2.8 4.5
- 5 V-CAN ON, CAN interface in Sleep mode, Vyx OFF - - 5.0
- 5 V-CAN OFF, Vaux ON - - 5.5
-5 V-CAN ON, CAN interface in TXD/RXD mode, Vpyx OFF, I/0-x disabled - - 8.0
LP mode Vpp OFF. Wake-up from CAN, 1/O-x inputs ILpM OFF A
Vgup <18V, -40t025°C - 15 35
Vsup <18V, 125°C - - 50
LP mode Vpp ON (5.0 V) with Vpp undervoltage and Vpp ILpMm ON HA
overcurrent monitoring, Wake-up from CAN, I/O-x inputs B B
VSUP <18 V, -40to 25 OC, IDD =1.0 ].LA - 20 -
Vsup <18V, -40 to 25 °C, Ipp = 100 pA 40 65
Vsup <18V, 125 °C, Ipp = 100 pA - 85
LP mode, additional current for oscillator (used for: cyclic sense, forced Wake- losc A
up, and in LP Vpp ON mode cyclic interruption and watchdog)
Vgup <18V, -40to0 125 °C ) 5.0 9.0
Debug mode DBG voltage range Vbea 8.0 - 10 \

Notes
9. All parameters in spec (ex: Vpp regulator tolerance).
10. Device functional, some parameters could be out of spec. Vpp is active, device is not in Reset mode if the lowest Vpp undervoltage reset
threshold is selected (approx. 3.4 V). CAN and I/Os are not operational.
11.  In Run mode, CAN interface in Sleep mode, 5 V-CAN and Vx turned OFF. Ioyt at Vpp < 50 mA. Ballast: turned OFF or not connected.
12.  VSUP1 and VSUP2 supplies are internally connected on part number MC34903BDEK and MC34903BSEK. Therefore, Igyp1 and Igyp2
cannot be measured individually.

34903/4/5
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Table 6. Static Electrical Characteristics (continued)

Characteristics noted under conditions 5.5V < Vgup <28V, -40 °C < Tp < 125 °C, unless otherwise noted. Typical values
noted reflect the approximate parameter means at T = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ’ Unit
Vpp VOLTAGE REGULATOR, VDD PIN
Output Voltage Vv
Vpp=5.0V, Vgyp 5.5t0 28 V, Igyt 0 to 150 mA VouT-5.0 4.9 5.0 5.1
Vpp=3.3V, Vgyp 5.5t0 28 V, Igyt 0 to 150 mA VouT-3.3 3.234 3.3 34
Drop voltage without external PNP pass transistor('?) Vbrop mV
Vpp=5.0V, lgyt =100 mA - 330 450
Vpp=5.0V, lgyr =150 mA - - 500
Drop voltage with external transistor('?) VbRroP-B mV
lout =200 mA (I gaLLasT * | INTERNAL) - 350 500
VSUP/1 to maintain Vpp within VoyT.3.3 specified voltage range Vsup1-3.3 Vv
Vpp=3.3V, lgyr =150 mA 4.0 - -
Vpp =3.3V, loyt =200 mA, external transistor implemented 4.0 - -
External ballast versus internal current ratio (I ga  asT = K X Internal current) K 1.5 2.0 2.5
Output Current limitation, without external transistor ILim 150 350 550 mA
Temperature pre-warning (Guaranteed by design) Tpw - 140 - °C
Thermal shutdown (Guaranteed by design) Tsp 160 - - °C
Range of decoupling capacitor (Guaranteed by design)m) CexT 47 - 100 uF
LP mode Vpp ON, loyT < 50 mA (time limited) VppLp \
Vpp=5.0V,56V<Vgyps28V 4.75 5.0 5.25
Vpp=3.3V,56V<Vgyps28V 3.135 3.3 3.465
LP mode Vpp ON, dynamic output current capability (Limited duration. Ref. to Lp_ouTDC - - 50 mA
device description).
LP Vpp ON mode: Lp.iTH mA
Overcurrent Wake-up threshold. 1.0 3.0 -
Hysteresis 0.1 1.0 -
LP mode Vpp ON, drop voltage, at Iyt =30 mA (Limited duration. Ref. to Lp.vDROP - 200 400 mV
device description) (13)
LP mode Vpp ON, min Vgyp operation (Below this value, a Vpp, undervoltage Lp_miNvs 55 - - Y
reset may occur)
Vpp when Vgyp < Vsyp.th1, at I_Vpp < 10 pA (Guaranteed by design) Vbb OFF - - 0.3 \Y
Vpp when Vgyp 2 Vgyp.tHi, at I_Vpp < 40 mA (Guaranteed with parameter | Vpp ST_ART up 3.0 - - Vv
Vsup-TH1 -
Notes

13.  For 3.3 V Vpp devices, the drop-out voltage test condition leads to a Vgp below the min Vg p threshold (4.0 V). As a result, the dropout
voltage parameter cannot be specified.
14. The regulator is stable without an external capacitor. Usage of an external capacitor is recommended for AC performance.

34903/4/5
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ELECTRICAL CHARACTERISTICS
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Table 6. Static Electrical Characteristics (continued)

Characteristics noted under conditions 5.5V < Vgup <28V, -40 °C < Tp < 125 °C, unless otherwise noted. Typical values
noted reflect the approximate parameter means at T = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ’ Unit ‘
VOLTAGE REGULATOR FOR CAN INTERFACE SUPPLY, 5.0 V-CAN PIN
Output voltage, Vgypp =5.5t040 V \Y;
louT O to 160 mA SV.c out 4.75 5.0 5.25
Output Current limitation (1% 5Veium 160 280 - mA
Undervoltage threshold 5Vcuv 41 4.5 4.7 \
Thermal shutdown (Guaranteed by design) 5V.cTs 160 - - °C
External capacitance (Guaranteed by design) CEXT-CAN 1.0 - 100 uF
V AUXILIARY OUTPUT, 5.0 AND 3.3 V SELECTABLE PIN VB-AUX, VC-AUX, VAUX
VAUX output voltage Vaux \%
Vaux =5.0V, Vgyp = Vsuyp2 5.510 40 V, gyt 0 to 150 mA 475 5.0 5.25
Vaux = 3.3V, Vgyp = Vgyp2 5.5t040 V, Igyt 0 to 150 mA 3.135 3.3 3.465
VAUX undervoltage detector (VAUX configured to 5.0 V) VAUX-UVTH Y,
Low Threshold 4.2 45 4.70
Hysteresis 0.06 - 0.12
VAUX undervoltage detector (VAUX configured to 3.3 V, default value) 2.75 3.0 3.135
VAUX overcurrent threshold detector VAUX-ILIM mA
Vaux setto 3.3V 250 360 450
Vaux setto 5.0V 230 330 430
External capacitance (Guaranteed by design) VAUX CAP 2.2 - 100 uF
UNDERVOLTAGE RESET AND RESET FUNCTION, RST PIN
Vpp undervoltage threshold down - 90% Vpp (Vpp 5.0 V)(18): (18) VRST-TH1 4.5 4.65 4.85 \
Vpp undervoltage threshold up - 90% Vpp (Vpp 5.0 V) - - 4.90
Vpp undervoltage threshold down - 90% Vpp (Vpp 3.3 V)(16): (18) 275 3.0 3.135
Vpp undervoltage threshold up - 90% Vpp (Vpp 3.3 V) - - 3.135
Vpp undervoltage reset threshold down - 70% Vpp (Vpp 5.0 V)(17): (18) VRST-TH2-5 2.95 3.2 3.45 \Y
Hysteresis VRST-HYST mV
for threshold 90% Vpp, 5.0 V device 20 - 150
for threshold 70% Vpp, 5.0 V device 10 - 150
Hysteresis 3.3 V Vpp
for threshold 90% Vpp, 3.3 V device 10 - 150
Vpp undervoltage reset threshold down - LP Vpp ON mode VRST.LP \%
(Note: device change to Normal Request mode). Vpp 5.0 V 4.0 4.5 4.85
(Note: device change to Normal Request mode). Vpp 3.3 V 2.75 3.0 3.135
Notes
15. Current limitation will be reported by setting a flag.
16. Generate a Reset or an INT. SPI programmable
17. Generate a Reset
18. In Non-LP modes
34903/4/5
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Table 6. Static Electrical Characteristics (continued)

Characteristics noted under conditions 5.5V < Vgp <28V, -40 °C < Tp < 125 °C, unless otherwise noted. Typical values
noted reflect the approximate parameter means at T = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min ‘ Typ ‘ Max ’ Unit
UNDERVOLTAGE RESET AND RESET FUNCTION, RST PIN (CONTINUED)
Reset VoL @ 1.5 mA, Vgyp 5.5t0 28 V VoL - 300 500 mV
Current limitation, Reset activated, Vggset = 0.9 X Vpp IRESET Low 2.5 7.0 10 mA
Pull-up resistor (to VDD pin) RpuLL-up 8.0 11 15 kQ
Vgup to guaranteed reset low level!') Vsup-RsTL 2.5 - - \%
Reset input threshold VRST-VTH \
Low threshold, Vpp = 5.0 V 1.5 1.9 2.2
High threshold, Vpp = 5.0 V 25 3.0 3.5
Low threshold, Vpp = 3.3V 0.99 1.17 1.32
High threshold, Vpp = 3.3 V 1.65 2.0 2.31
Reset input hysteresis Viyst 0.5 1.0 1.5 \
1/0 PINS WHEN FUNCTION SELECTED IS OUTPUT
1/0-0 HS switch drop @ | =-12 mA, Vgyp = 10.5V V}/0-0 HSDRP - 0.5 14 \Y
1/0-2 and 1/0-3 HS switch drop @ | =-20 mA, Vgyp = 10.5V V|/0-2-3 HSDRP - 0.5 14 \Y
1/0-1, HS switch drop @ | = -400 YA, Vgyp = 10.5V V|/0-1 HSDRP - 0.4 1.4 \
1/0-0, 1/0-1 LS switch drop @ | = 400 pA, Vgyp = 10.5V V1/0-01 LSDRP - 0.4 14 \Y
Leakage current, I/0-x < Vgyp lio_LEAK - 0.1 3.0 LA
1/0 PINS WHEN FUNCTION SELECTED IS INPUT
Negative threshold Vo NTH 1.4 2.0 2.9 \
Positive threshold Vio_prH 2.1 3.0 38 v
Hysteresis Vijo HYST 0.2 1.0 1.4 \
Input current, I/O < VSUP/2 I|,(; IN -5.0 1.0 5.0 UA
1/0-0 and I/0-1 input resistor. 1/0-0 (or I1/0O-1) selected in RI/;—X - 100 - kQ
register, 2.0 V < V|,0.x <16 V (Guaranteed by design).
VSENSE INPUT
VSENSE undervoltage threshold (Not active in LP modes) VSENSE TH Y,
Low Threshold 8.1 8.6 9.0
High threshold - - 9.1
Hysteresis 0.1 0.25 0.5
Input resistor to GND. In all modes except in LP modes. (Guaranteed by RySENSE - 125 - kQ
design).

Notes
19. Reset must be kept low

34903/4/5
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Table 6. Static Electrical Characteristics (continued)

ELECTRICAL CHARACTERISTICS
STATIC ELECTRICAL CHARACTERISTICS

Characteristics noted under conditions 5.5V < Vgp <28V, -40 °C < Tp < 125 °C, unless otherwise noted. Typical values
noted reflect the approximate parameter means at T = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ’ Unit ‘
ANALOG MUX OUTPUT

Output Voltage Range, with external resistor to GND >2.0 kQ VouT MAX 0.0 - Vpp - 0.5 \Y

Internal pull-down resistor for regulator output current sense R,\;l 0.8 1.9 2.8 kQ

External capacitor at MUX OUTPUT®Y) (Guaranteed by design) Chux - - 1.0 nF

Chip temperature sensor coefficient (Guaranteed by design and device TEMP_coere mv/°C

characterization)

Vpp=5.0V 20 21 22
Vpp =33V 13.2 13.9 14.6

Chip temperature: MUX-OUT voltage V1emp \%
Vpp=5.0V,Tp=125°C 3.6 3.75 3.9
Vpp =33V, Tp=125°C 245 2.58 2.65

Chip temperature: MUX-OUT voltage (guaranteed by design and VTEMP(GD) Y

characterization)

Ta=-40°C,Vpp=5.0V 0.12 0.30 0.48
Tpo=25°C,Vpp=5.0V 1.5 1.65 1.8
Tpo=-40°C,Vpp=3.3V 0.07 0.19 0.3
Tpo=25°C,Vpp=3.3V 1.08 1.14 1.2

Gain for Vggnse, with external 1.0 k 1% resistor Vsense GAIN
Vpp=5.0V 5.42 5.48 5.54
Vpp =33V 8.1 8.2 8.3

Offset for Vgense, With external 1.0 k 1% resistor VSENSE -20 - 20 mV

OFFSET

Divider ratio for Vgyp/4 Vsup/1 RATIO
Vpp=5.0V 5.335 55 5.665
Vpp =33V 7.95 8.18 8.45

Attenuation/Gain ratio for I/0-0 and 1/0-1 actual voltage: VI/O RATIO
Vpp =5.0V, I/0 = 16 V (Attenuation, MUX-OUT register bit 3 set to 1) 3.8 4.0 4.2
Vpp = 5.0V, (Gain, MUX-OUT register bit 3 set to 0) - 2.0 -

Vpp =3.3V, /0O =16 V (Attenuation, MUX-OUT register bit 3 set to 1) 5.6 5.8 6.2
Vpp = 3.3V, (Gain, MUX-OUT register bit 3 set to 0) - 1.3 -

Internal reference voltage VReF \%
Vpp=5.0V 245 25 2.55
Vpp=3.3V 1.64 1.67 1.7

Current ratio between VDD output & gyt at MUX-OUT IbD RATIO

(louT @t MUX-OUT = Ipp out/ Ipp_RraTIO)

At gyt =50 mA 80 97 115
| oyt from 25 to 150 mA 62.5 97 17
SAFE OUTPUT
SAFE low level, at | = 500 pA VoL 0.0 0.2 1.0 \
Safe leakage current (Vpp low, or device unpowered). Vgapg 0 to 28 V. ISAFE-IN - 0.0 1.0 HA
Notes
20. When C is higher than CMUX, a serial resistor must be inserted
34903/4/5
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Table 6. Static Electrical Characteristics (continued)

Characteristics noted under conditions 5.5V < Vgp <28V, -40 °C < Tp < 125 °C, unless otherwise noted. Typical values
noted reflect the approximate parameter means at T = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ’ Unit
INTERRUPT
Output low voltage, loyt = 1.5 mA VoL - 0.2 1.0 \
Pull-up resistor Rpuy 6.5 10 14 kQ
Output high level in LP Vpp ON mode (Guaranteed by design) VOH-LPVDDON 3.9 4.3 \Y
Leakage current INT voltage = 10 V (to allow high-voltage on MCU INT pin) Vmax - 35 100 A
Sink current, Vit > 5.0V, INT low state I sINK 25 6.0 10 mA
MISO, MOSI, SCLK, CS PINS
Output low voltage, loyt = 1.5 mA (MISO) VoL - - 1.0 \Y
Output high voltage, gyt = -0.25 mA (MISO) VoH Vpp -0.9 - \
Input low voltage (MOSI, SCLK,@) Vi - - 0.3 x Vpp \%
Input high voltage (MOSI, SCLK,CS) V4 0.7 x Vpp - - \
Tri-state leakage current (MISO) bz -2.0 - 2.0 LA
Pull-up current (CS) Ipy 200 370 500 uA
CAN LOGIC INPUT PINS (TXD)
High Level Input Voltage ViH 0.7 x Vpp - Vpp +0.3 \
Low Level Input Voltage ViL -0.3 - 0.3 xVpp \
Pull-up Current, TXD, V|y =0V IPDWN MA
Vpp =5.0V -850 -650 -200
Vpp =3.3V -500 -250 -175
CAN DATA OUTPUT PINS (RXD)
Low Level Output Voltage VOUT | ow \%
Irxp = 5.0 mMA 0.0 - 0.3 x Vpp
High Level Output Voltage VOUTy gy \
Irx = -3.0 mA 0.7 x Vpp - Vbp
High Level Output Current I0UTy6H mA
Vrxp =Vpp - 04V 25 5.0 9.0
Low Level Input Current I0UT ow mA
Vrxp = 0.4V 25 5.0 9.0
34903/4/5
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Table 6. Static Electrical Characteristics (continued)

Characteristics noted under conditions 5.5V < Vgup <28V, -40 °C < Tp < 125 °C, unless otherwise noted. Typical values
noted reflect the approximate parameter means at T = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ’ Unit ‘
CAN OUTPUT PINS (CANH, CANL)
Bus pins common mode voltage for full functionality Vcom -12 - 12 \
Differential input voltage threshold VCANH-VCANL 500 - 900 mV
Differential input hysteresis VDIFF-HYST 50 - - mV
Input resistance Rin 5.0 - 50 kQ
Differential input resistance RIN-DIFF 10 - 100 kQ
Input resistance matching RIN-MATCH -3.0 0.0 3.0 %
CANH output voltage (45 Q < Rgyg < 65 Q) VCANH \%
TXD dominant state 2.75 35 4.5
TXD recessive state 2.0 25 3.0
CANL output voltage (45 Q < Rgyg < 65 Q) VeanL \Y
TXD dominant state 0.5 1.5 2.25
TXD recessive state 2.0 25 3.0
Differential output voltage (45 Q < Rgyg < 65 Q) Von-VoL \
TXD dominant state 1.5 2.0 3.0
TXD recessive state -0.5 0.0 0.05
CAN H output current capability - Dominant state IcANH - - -30 mA
CAN L output current capability - Dominant state IcanL 30 - - mA
CANL overcurrent detection - Error reported in register lcaNL-OC 75 120 195 mA
CANH overcurrent detection - Error reported in register IcANH-OC -195 -120 -75 mA
CANH, CANL input resistance to GND, device supplied, CAN in Sleep mode, RiNSLEEP 5.0 - 50 kQ
V_CANH, V_CANL from 0 to 5.0 V
CANL, CANH output voltage in LP Vpp OFF and LP Vpp ON modes VCANLP -0.1 0.0 0.1 \
CANH, CANL input current, VCANH, VCANL = 0 to 5.0 V, device unpowered | |can.uN SUPH - 3.0 10 uA
(VSUP, VDD, 5V-CAN: open).(") -
CANH, CANL input current, VCANH, VCANL =-2.0 to 7.0 V, device ICAN-UN SUP2 - - 250 uA
unpowered (VSUP, VDD, 5V-CAN: open).@" -
Differential voltage for recessive bit detection in LP mode(2?) VDIFE-R.LP - - 0.4 v
Differential voltage for dominant bit detection in LP mode(??) VDIFE-D-LP 1.15 - - Y
CANH AND CANL DIAGNOSTIC INFORMATION
CANL to GND detection threshold Vie 1.6 1.75 2.0 \%
CANH to GND detection threshold Vhe 1.6 1.75 2.0 \
CANL to VBAT detection threshold, Vgyp/1 and Vgypy > 8.0 V Vive - Vgyp-2.0 - \
CANH to VBAT detection threshold, Vgyp/q and Vgyp, > 8.0 V Vhve - Vsup -2.0 - \Y
CANL to VDD detection threshold Vis 4.0 Vpp -0.43 - \
CANH to VDD detection threshold Vis 4.0 Vpp-0.43 - \
Notes
21. VSUP, VDD, 5V-CAN: shorted to GND, or connected to GND via a 47 k resistor instances are guaranteed by design and device

characterization.
22. Guaranteed by design and device characterization.
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Table 6. Static Electrical Characteristics (continued)

Characteristics noted under conditions 5.5V < Vgp <28V, -40 °C < Tp < 125 °C, unless otherwise noted. Typical values
noted reflect the approximate parameter means at T = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol ‘ Min ‘ Typ ‘ Max ’ Unit ‘

SPLIT

Output voltage VspuT \%
Loaded condition Igp T = #500 pA 0.3xVpp|0.5xVpp| 0.7 xVpp
Unloaded condition Rmeasure > 1.0 MQ 0.45x |0.5xVpp|0.55x Vpp

Vbb

Leakage current I spuiT MA
-12V <Vgpr<+12V - 0.0 5.0
-22t0-12V < Vgp 1<+12t0 +35V - - 200

LIN TERMINALS (LIN-T/1)

LIN-T1 HS switch drop @ | = -20 mA, Vgup > 10.5 V VLT HSDRP ‘ - ‘ 1.0 ‘ 14 ’ v ‘

LIN1 34903D/5D PIN - LIN 34903S/5S PIN (Parameters guaranteed for Vgyp)q Vsyp2 7.0 V < Vgyp < 18 V)

Operating Voltage Range VAT 8.0 - 18 \

Supply Voltage Range Vsup 7.0 - 18 \

Current Limitation for Driver Dominant State lsus LM mA
Driver ON, Vgyg =18 V 40 90 200

Input Leakage Current at the receiver Isus PAS DOM mA
Driver off; Vgyg =0 V; Vgar =12V -1.0 - -

Leakage Output Current to GND IsUs PAS REC MA
Driver Off; 8.0 V < Vgar < 18 V; 8.0 V < Vgyg < 18 V; Vgyg = VaT o - - 20

Control unit disconnected from ground (Loss of local ground must not affect IzUS NO GND mA

communication in the residual network) o 1.0 ) 10

GNDpevice = Vsup; Vear = 12 V; 0 < Vgys < 18 V (Guaranteed by design)

VgaT Disconnected; Vsyp pevice = GND; 0 < Vgyg < 18 V (Node has to IBUSNO BAT HA

sustain the current that can flow under this condition. Bus must remain - _ _ 100

operational under this condition). (Guaranteed by design)

Receiver Dominant State VBusbom Vsup

- - 0.4
Receiver Recessive State VBUSREC Vsup
0.6 - -

Receiver Threshold Center VBUS CNT Vsup
(V11 powm * Vri_Rrec)/2 ) 0475 | 05 0.525

Receiver Threshold Hysteresis Vhys Vsup
(V1H_rREC - VTH_DOM) - - 0.175

LIN Wake-up threshold from LP Vpp ON or LP Vpp OFF mode VBuswu - 5.3 5.8 Y

LIN Pull-up Resistor to Vgyp RsLave 20 30 60 kQ

Overtemperature Shutdown (Guaranteed by design) TunsD 140 160 180 °C

Overtemperature Shutdown Hysteresis (Guaranteed by design) TLINSD HYS - 10 - °C

34903/4/5
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Table 7. Dynamic Electrical Characteristics

ELECTRICAL CHARACTERISTICS
DYNAMIC ELECTRICAL CHARACTERISTICS

Characteristics noted under conditions 5.5 V< Vg p <28 V,-40 °C <Tx <125 °C, GND = 0 V, unless otherwise noted. Typical
values noted reflect the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ Max Unit
SPI TIMING
SPI Operation Frequency (MISO cap = 50 pF) FREQ 0.25 - 4.0 MHz
SCLK Clock Period tpcLk 250 - N/A ns
SCLK Clock High Time twscLKH 125 - N/A ns
SCLK Clock Low Time twscLKL 125 - N/A ns
Falling Edge of CSto Rising Edge of SCLK tLeAD ns
“C” version 30 - N/A
All others 550 - N/A
Falling Edge of SCLK to Rising Edge of CS tLac 30 - N/A ns
MOSI to Falling Edge of SCLK tsisu 30 - N/A ns
Falling Edge of SCLK to MOSI tsi 30 - N/A ns
MISO Rise Time (CL = 50 pF) trso - - 30 ns
MISO Fall Time (CL = 50 pF) trso - - 30 ns
Time from Falling to MISO Low-impedance tsoen - - 30 ns
Time from Rising to MISO High-impedance tsobis - - 30
Time from Rising Edge of SCLK to MISO Data Valid tyALID - - 30 ns
Delay between falling and rising edge on CS tcsLow us
“C” version 1.0 - N/A
All others 55 _ N/A
CS Chip Select Low Timeout Detection tes-10 25 - - ms
SUPPLY, VOLTAGE REGULATOR, RESET
Vsyp undervoltage detector threshold deglitcher tvs_Low/ 30 50 100 us
2_DGLT
Rise time at turn ON. Vpp from 1.0 to 4.5 uV. 2.2 uF at the VDD pin. tRISE-ON 50 250 800 us
Deglitcher time to set RST pin low tRsT-DGLT 20 30 40 us
RESET PULSE DURATION
Vpp undervoltage (SPI selectable) tRST-PULSE ms
short, default at power on when BATFAIL bit set 0.9 1.0 1.4
medium 4.0 5.0 6.5
medium long 8.5 10 12
long 17 20 24
Watchdog reset tRsT-WD 0.9 1.0 14 ms
1/0 INPUT
‘ Deglitcher time (Guaranteed by design) tiopT 19 30 41 us ‘
VSENSE INPUT
‘ Undervoltage deglitcher time teFT 30 - 100 us ‘
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>TRICAL CHARACTERISTICS
U YNAMIC ELECTRICAL CHARACTERISTICS

Table 7. Dynamic Electrical Characteristics

Characteristics noted under conditions 5.5 V< Vg p <28 V,-40 °C <Tx <125 °C, GND = 0 V, unless otherwise noted. Typical
values noted reflect the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic Symbol Min Typ ‘ Max ‘ Unit ‘
INTERRUPT
INT pulse duration (refer to SPI for selection. Guaranteed by design) YNT-PULSE us
short (25 to 125 °C) 20 25 35
short (-40 °C) 20 25 40
long (25 to 125 °C) 90 100 130
long (-40 °C) 90 100 140
STATE DIGRAM TIMINGS
Delay for SPI Timer A, Timer B or Timer C write command after entering Normal to M 60 - - us
mode -
(No command should occur within tp -
tp_nm delay definition: from cs rising edge of “Go to Normal mode (i.e. 0xX5A00)”
command to CS falling edge of “Timer write” command)
Tolerance for: watchdog period in all modes, FWU delay, Cyclic sense period trIMING-ACC -10 - 10 %
and active time, Cyclic Interrupt period, LP mode overcurrent (unless otherwise
noted)29)
CAN DYNAMIC CHARACTERISTICS
TXD Dominant State Timeout toouT 300 600 1000 ps
Bus dominant clamping detection tbom 300 600 1000 us
Propagation loop delay TXD to RXD, recessive to dominant (Fast slew rate) t rD 60 120 210 ns
Propagation delay TXD to CAN, recessive to dominant tTrD - 70 110 ns
Propagation delay CAN to RXD, recessive to dominant trrD - 45 140 ns
Propagation loop delay TXD to RXD, dominant to recessive (Fast slew rate) t DR 100 120 200 ns
Propagation delay TXD to CAN, dominant to recessive tror - 75 150 ns
Propagation delay CAN to RXD, dominant to recessive tRoR - 50 140 ns
Loop time TXD to RXD, Medium Slew Rate (Selected by SPI) tLoop-MsL ns
Recessive to Dominant - 200 -
Dominant to Recessive - 200 -
Loop time TXD to RXD, Slow Slew Rate (Selected by SPI) tLoop-ssL ns
Recessive to Dominant - 300 -
Dominant to Recessive - 300 -
CAN Wake-up filter time, single dominant pulse detection(®® (See Figure 31) tCAN-WUAL-F 0.5 2.0 5.0 us
CAN Wake-up filter time, 3 dominant pulses detection®4) tCAN-WU3-F 300 - - ns
CAN Wake-up filter time, 3 dominant pulses detection timeout®® (See tCAN-WUS-TO - - 120 us
Figure 32)

Notes

23.  No Wake-up for single pulse shorter than tcan.wyq min. Wake-up for single pulse longer than tcan.wyt1 max.
24. Each pulse should be greater than tcan.wus-F min. Guaranteed by design, and device characterization.
25. The 3 pulses should occur within tcan.wu3-To- Guaranteed by design, and device characterization.

26. Guaranteed by design.
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ELECTRICAL CHARACTERISTICS
DYNAMIC ELECTRICAL CHARACTERISTICS

Table 7. Dynamic Electrical Characteristics

Characteristics noted under conditions 5.5 V< Vg p <28 V,-40 °C <Tx <125 °C, GND = 0 V, unless otherwise noted. Typical
values noted reflect the approximate parameter means at T, = 25 °C under nominal conditions, unless otherwise noted.

Characteristic ‘ Symbol ‘ Min ‘ Typ ‘ Max ‘ Unit ‘

LIN PHYSICAL LAYER: DRIVER CHARACTERISTICS FOR NORMAL SLEW RATE - 20.0 KBIT/SEC ACCORDING TO LIN PHYSICAL
LAYER SPECIFICATION

BUS LOAD Rgys AND Cgys 1.0 NF /1.0 KQ, 6.8 NF / 660 2, 10 NF / 500 Q. SEE Figure 14, PAGE 28.

Duty Cycle 1: D1
THRec(MAX) = 0.744 * Vgup
THpommax) = 0.581 * Vgyp
D1 = taus_recony/(2 X tair), tarr =50 ps, 7.0 V < Vgup < 18V 0.396 - -

Duty Cycle 2: D2
THrecminy = 0422 * Vgp
THpomminy = 0.284 * Vgyp
D2 = tgys_recoax/(2 X tarr), tair = 50 s, 7.6 V < Vgup < 18V - - 0.581

LIN PHYSICAL LAYER: DRIVER CHARACTERISTICS FOR SLOW SLEW RATE - 10.4 KBIT/SEC ACCORDING TO LIN PHYSICAL LAYER
SPECIFICATION

BUS LOAD Rgys AND Cgys 1.0 NF /1.0 KQ2, 6.8 NF / 660 Q, 10 NF / 500 Q. MEASUREMENT THRESHOLDS. SEE Figure 15, PAGE 29.

Duty Cycle 3: D3
THRec(vax) = 0.778 * Vsup
THpommax) = 0.616 * Vgyp
D3 = tBUSfREC(MIN)/(Z xtgr), tgr =96 us, 7.0 V<Vgyp <18V 0.417 - -

Duty Cycle 4: D4
THRecMINy = 0.389 * Vgup
THpomminy = 0-251 * Vgup
D4 = tays_recaxy/(2 X tair), terr = 96 s, 7.6 V < Vgup < 18V - - 0.590

LIN PHYSICAL LAYER: DRIVER CHARACTERISTICS FOR FAST SLEW RATE

LIN Fast Slew Rate (Programming Mode) SREAST ‘ - ‘ 20 ‘ - ‘ V/us ‘

LIN PHYSICAL LAYER: CHARACTERISTICS AND WAKE-UP TIMINGS
Vgyp FROM 7.0 TO 18 V, BUS LOAD Rgys AND Cgys 1.0 NF / 1.0 KQ, 6.8 NF / 660 ©2, 10 NF / 500 Q. SEE Figure 14, PAGE 28.

Propagation Delay and Symmetry (See Figure 14, page 27 and Figure 15, us
page 29)
Propagation Delay of Receiver, tREC_PD = MAX (tREC_PDR' tREC_PDF) tREC_PD _ 4.2 6.0
Symmetry of Receiver Propagation Delay, trec_ppr - tRec_PDR tReC sSYM 20 _ 20
Bus Wake-up Deglitcher (LP Vpp OFF and LP Vpp ON modes) (See Figure 16,|  tpropwi 42 70 95 us
page 28 for LP Vpp OFF mode and Figure 17, page 29 for LP mode)
Bus Wake-up Event Reported us
From LP Vpp OFF mode tWAKE_LPVDD - - 1500
OFF
From LP Vpp ON mode twAKE_LPVDD 1.0 - 12
ON
TXD Permanent Dominant State Delay (Guaranteed by design) trxpDom 0.65 1.0 1.35 s
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