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Features

LTI,

+  Compatibility for ring mode topology

+  Two UART ports for serial communication to host microcontroller

+  Two iso UART interfaces for communication to other BMS ICs

« 2 Mbit/s data rate for fast communication

«  Fully transparent communication scheme from UART to iso UART

+ Integrated internal logic for minimizing pin count on the UART side
+ Differential current edge triggered iso UART communication interface
« High robustness against external noise

«  Two external fault inputs (EMM and ERRQ_ext)

+  Latching error output pin for triggering external microcontroller

+ Internal supply monitoring

+  Green Product (RoHS compliant)

——————

Potential applications

Multi-cell battery monitoring and balancing system IC designed for Li-ion battery packs used in hybrid electric
vehicles (HEV), plug-in hybrid electric vehicles (PHEV), battery electric vehicles (BEV) as well asin 12V Li-ion
batteries.

Product validation

Qualified for automotive applications. Product validation according to AEC-Q100.

Description

The TLE9015DQU is a iso UART transceiver IC.

The TLE9015DQU is a general purpose transceiver IC to be used in battery systems for enabling the
communication between the main host microcontroller and the cell supervision ICs which are usually
connected to the battery module potential. The IC is designed for Li-lon battery packs used in hybrid electric
vehicles (HEV), plug-in hybrid electric vehicles (PHEV), battery electric vehicles (BEV) as well as stationary Li-lon
batteries.

Additionally to the physical layer translation, the TLE9015DQU offers the possibility to communicate potential
detected errors in a cell inside the battery pack to the main microcontroller.

Type Package Marking
TLE9015DQU PG-TQFP-48 TLES015DQU
Datasheet Please read the sections "Important notice" and "Warnings" at the end of this document Rev. 1.0
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1 Block diagram

1 Block diagram
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2 Pin configuration
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2 Pin configuration
2.1 Pin assignment
zH
g S EEgac

deeggpissg33g i

e

I EEEEE R
nc a7 24]] IFLH
ne iz ¢ T A [
n.c 39 i i 221 GND
ne. 0 | I 21]] ERR_loc out
ne 41 i i 20[] ERR_ext out
ne 42 | o1gl]l ne
ne 43 | i 12]] ErRo_ext
nc 44 i i 17]] neo
ne. a5 | I 18]l ErRRQ res
n.c. 45 i i 15]] no
ne a7 1 14]] nSkeep
nec 48 [:,‘-H ______________________ 12]] ne

o ® //

Expose Pad: 49 Substrate

Figure 2 Pin configuration (top view)

2.2 Pin definitions and functions

Pin |Symbol |Pintype |Function

1 n. c. Not connected. Connect to GND in application.

2 n.c. Not connected. Connect to GND in application.

3 n.c. Not connected. Connect to GND in application.

4 n.c. Not connected. Connect to GND in application.

5 n. c. Not connected. Connect to GND in application.

6 n.c. Not connected. Connect to GND in application.

7 n. c. Not connected. Connect to GND in application.

8 n.c. Not connected. Connect to GND in application.

9 n.c. Not connected. Connect to GND in application.

10 |n.c. Not connected. Connect to GND in application.

11 |n.c. Not connected. Connect to GND in application.

12 |n.c. Not connected. Connect to GND in application.

13 |n.c. Not connected. Connect to GND in application.

14 |nSleep I Input pin to force the device to go to sleep; active low.
Datasheet 4 Rev. 1.0
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2 Pin configuration

Pin |Symbol |Pintype |Function
15 |n.c. Not connected. Connect to GND in application.
16 |ERRQ_res || Reset the ERRQ pin; active low.
17 |n.c. Not connected. Connect to GND in application.
18 |ERRQ_ext || Input for external ERRQ. If not used, connect to VREGOUT.
19 |n.c Not connected. Connect to GND in application.
20 |ERR_ext_ |O Output for external ERRQ; active high.
out
21 |ERR_loc_ |O Output pin to indicate local ERRQ; active high.
out
22 |GND GND Local GND of the device.
23 |IFL_L D_I/O Lower isolated UART (iso UART) L pin.
24 |IFL_H D_I/O Lower isolated UART (iso UART) H pin.
25 |IFH_H D_I/O Upper isolated UART (iso UART) H pin.
26 |IFH_L D_I/O Upper isolated UART (iso UART) L pin.
27 |VDDC Supply Buffer capacitor pin for internal iso UART supply.
28 UART_LS |D_I/O UART LS channel.
29 UART_HS |D_I/O UART HS channel.
30 |VIO S Supply for UART interface.
31 |VREGOUT |S Output pin for the internal regulator.
32 |n.c n.c. Not connected. Connect to GND in application.
33 |ERRQ HvV_D_O Error pin; open drain NMOS. This pin is latching.
34 |VS S Supply pin.
35 |VS S Supply pin.
36 |n.c Not connected. Connect to GND in application.
37 |n.c Not connected. Connect to GND in application.
38 |n.c Not connected. Connect to GND in application.
39 |n.c Not connected. Connect to GND in application.
40 |n.c. Not connected. Connect to GND in application.
41 |n.c. Not connected. Connect to GND in application.
42 |n.c Not connected. Connect to GND in application.
43 |n.c Not connected. Connect to GND in application.
44 |n.c Not connected. Connect to GND in application.
45 |n.c. Not connected. Connect to GND in application.
46 |n.c. Not connected. Connect to GND in application.
47 |n.c. Not connected. Connect to GND in application.
48 |n.c Not connected. Connect to GND in application.
Datasheet 5 Rev. 1.0
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2 Pin configuration
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Pin |Symbol |Pintype

Function

49 |Exposed |GNDA
Pad

Cooling tab. Connect to GND in the application.

Pin types: A =analog, D = digital, HV = high-voltage, | = input, O = output, I/O = bidirectional, P = power, S =

supply

Datasheet
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3 General product characteristics

3 General product characteristics

Within the functional or operating range, the IC operates as described in the circuit description. The electrical
characteristics are specified within the conditions given in the electrical characteristics table.

This thermal data was generated in accordance with JEDEC JESD51 standards. For more information, go to
www.jedec.org.

3.1 Absolute maximum ratings

Table 1 Absolute maximum ratings

T;=-40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless otherwise
specified)

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Voltages
Supply Ws_max -0.3 |- 45 |V - PRQ-1368
voltage VS
Supply Ws_rel_max | VreG | - - Vv - PRQ-489
voltage VS OUT -
relative 0.3
Supply Wio_max |03 |- 55 |V - PRQ-488
voltage VIO
RegUlatOr VVREGOUT_ -0.3 |- 3.6 Vv - PRQ-490
output max
VREGOUT
Regulator Wobc_max |03 |- 3.6 |V Assuming lyppc <1 mA continuous current | PRQ-491
output VDDC
iso UART VieL L max |41 |- 66 |V 1) PRQ-493
interface ViFL_H_max BCI test maximum 300 mA injected via
IFL_x twisted pair cable onto iso UART interface

(maximum pin current 150 mA)
iso UART Vien L max |41 |- 66 |V 1) PRQ-492
interface VIEH H_max BCI test maximum 300 mA injected via
IFH_x twisted pair cable onto iso UART interface
(maximum pin current 150 mA)

Ground pin | Vgnp 0 - 0 v Absolute GND PRQ-511
GND
High voltage | Visieep max |-0-3 |- 45 |V 2) PRQ-524
input pin
nSleep

(table continues...)

! Positive and negative transients with a maximum duration of 100 ns allowed between + 8 V; This should

simulate ESD events; however, during normal and steady-state condition voltage on these pins must stay
inside the maximum ratings specified.
Not subject to production test, specified by design.

2
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3 General product characteristics

Table1 (continued) Absolute maximum ratings

T;=-40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless otherwise
specified)

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
Highvoltage |Verro res. |-0-3 |- 45 |V 2) PRQ-526
input pin max
ERRQ_res
Highvoltage |Verro ext. |-0-3 |- 45 |V 2) PRQ-528
input pin max
ERRQ_ext
Digital VERR ext ou | -0-3 |- 55 |V 2) PRQ-531
output pin t_max
absolute
ERR_ext_out
Digital VERR ext ou |03 |- Wio |V 2) PRQ-530
output pin t_rel_max +0.3
relative
ERR_ext_out
Digital VERR locou |03 |- 55 |V 2) PRQ-533
output pin t max
absolute
ERR_loc_out
Digital VERR loc ou |03 |- Wio |V 2 PRQ-532
output pin t_rel_max +0.3
relative
ERR_loc_out
UART VuART x ma |03 |- 55 |V 2) PRQ-535
interface pins |, x> LS or HS
absolute
UART VuaRT x_rel |03 |- Wio |V 2 PRQ-534
interface pins | max +0.3 X > LS or HS
relative
ESD robustness
ESD Vesp okv.m |2 |- 2 kV 3) PRQ-514
robustness 2 | o HBM; all pins
kv
ESD Vesp akv.m |4 |- 4 kv 3) PRQ-1831
robustness4 | 5 HBM; robustness versus GND for pins: VS,
kv IFH_x, IFL_x
(table continues...)
? Not subject to production test, specified by design.
3 ESD robustness, HBM according to ANSI/ESDA/JEDEC JS-001 (1.5 kQ, 100 pF).
Datasheet 8 Rev. 1.0
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3 General product characteristics

Table 1

T;=-40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless otherwise

specified)

(continued) Absolute maximum ratings

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
ESD VEsp_cdm_al | -500 |- 500 |V 4 PRQ-516
robustness [_max CDM,; all pins
CDM 500V
ESD Vesp_comer |-750 |- 750 |V 4 PRQ-517
robustness | max CDM; corner pins
CDM 750V
Temperatures
Junction T max -40 |- 150 |°C - PRQ-512
temperature
Storage Tstg_max -55 |- 150 |°C - PRQ-513
temperature
Notes:

1. Stresses above the ones listed here may cause permanent damage to the device. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

2. Integrated protection functions are designed to prevent IC destruction under fault conditions described in the
datasheet. Fault conditions are considered as outside normal operating range. Protection functions are not
designed for continuous repetitive operation.

3.2 Functional range

Table 2

T;=-40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless otherwise

specified)

Functional range

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
Supply Ws_function | 475 |- 45 |V - PRQ-1367
voltage VS al
Supply Wio_functio |3 - 55 |V - PRQ-520
voltage VIO |4

*  ESD robustness, Charged Device Model JESD22-C101.

Datasheet
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3 General product characteristics

3.3 Thermal resistance

Table 3 Thermal resistance

Ws =Vvs_functional> Tj=-40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number

Junctionto | Rinyc - 20 - K/W PRQ-1846

case

Junctionto  |Rja - 48 |- Kw | PRQ-1847

ambient

Specified RthJA value is according to JEDEC JESD51-5,-7 at natural convection on FR4 2s2p board; The
product (chip and package) was simulated on a 76.2 x 114.3 x 1.5 mm board with 2 inner copper layers
(270 ym Cu, 2 x 35 ym Cu). The thermal via array under the exposed pad consists of 16 vias with a
diameter of 0.3 mm and a plating thickness of 25 ym.

Datasheet 10 Rev. 1.0
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4 Power Management Unit (PMU)

4 Power Management Unit (PMU)

4.1 Functional description

The transceiver IC can be powered from an external LDO via VS pin or any other source which can supply the
voltage Ws.

To supply the communication interface, the device provides a regulated output voltage Vy,ppc on pin VDDC.

The device provides a regulated output voltage Wregout With an output current Agegoyt on pin VREGOUT which
can supply the GPIOs of the device or other loads.

The voltage at the VIO pin sets the logic levels and supplies the GPI0s. The pin can be connected directly to the
VREGOUT pin or to another desired voltage level using an external regulator.

IvRecouT

deglitch
tPS_fauIt_Deg

IVREGOUT _th_ocC
IC enters sleep
mode

Wobe ———— deglitch ||

Wobc th uv =~ ———— tPs_fault_Deg

Wio | deglitch UART interface is

Wiothoy — | (trs_fault_deg) deactivated
Figure 3 Power supply monitoring

The IC is forced to go to sleep mode via the nSleep pin. The pin is edge triggered from "high" to "low" and has
an internal pull-up resistor Rysieep_pu-

4.2 Electrical characteristics power management unit (PMU)

Table 4 Electrical characteristics

Ws = Ws_functional» Tj = -40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Parameter |Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Internal regulators

VREGOUT Wrecour |33 345 (3.6 |V - PRQ-544
internal
regulator
output
voltage

VDDC output | Wyppc 242 |25 [2.63 |V - PRQ-549
voltage

(table continues...)

Datasheet 11 Rev. 1.0
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4 Power Management Unit (PMU)

Table 4

(continued) Electrical characteristics

infineon

Ws = Ws_functional» Tj = -40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless

otherwise specified)

Parameter |Symbol Values

Min. | Typ.

Max.

Unit

Note or condition

P-
Number

Supply currents

VS sleep
mode current

IVS_sleep

23

HA

1. typical value T;=25°C
2. -40°C<T;<50°C

PRQ-1341

VSidle
current

s _idle - 4.9

6.5

mA

ICinidle mode

PRQ-557

VREGOUT
current
consumption
multi
purpose
supply

Nrecout |- -

mA

No load on VIO

PRQ-1373

VIO current
consumption
during UART
communicati
on

IVIO_comm

mA

No load on VREGOUT

PRQ-695

VS current
consumption
during
communicati
on

- Iys_idl
e_typ
+0.9

I VS_comm

Iys_idl

e_max

+1.2

mA

o UART communication.

+  Current to charge external interface
components not included.

PRQ-694

VS current Ns_comm_is
consumption |,y
duringiso
UART
communicati
onincluding
external
interface
components

| VS_co

mm

7.6

mA

Ceer=1nF

BRiso_u =2 Mbit/s

Reer =39 Q

CisouarT_F =220 pF

Valid for one iso UART interface in
TX mode

L

PRQ-562

Protection and Detection

VREGOUT RrecouT th |31 |40
overcurrent | oc
threshold

60

mA

Tested during idle mode

PRQ-545

VIO Wio_th_uv f|2.2 |-
undervoltage | 4
threshold

falling

2.76

PRQ-546

(table continues...)

6
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4 Power Management Unit (PMU)

Table 4 (continued) Electrical characteristics

Ws = Ws_functional» Tj = -40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
VIO Wio_th_uv r|2:24 |- 29 |V - PRQ-547
undervoltage |ise
threshold
rising
VIO VV|O_th_UV_ 40 100 160 mV - PRQ'548
undervoltage | s
threshold
hysteresis
vDDC Wobc_th.u |2.15 |- 242 |V - PRQ-550
undervoltage |y
threshold
vDDC Wobc thu |80 100 [140 |mV |- PRQ-551
undervoltage |y hys
threshold
hysteresis
Power supply | tps ErR deg | 8 15 |24 |ps 6) PRQ-552
error
detection
deglitch time
nSleep pin
nSleep input | Vysieep Low |0 - 0.99 |V - PRQ-690
range voltage
lllOW"
nSleep input | Visieep_HiG |2:52 |- Ws |V - PRQ-691
range voltage | 4
llhighll
nSleep Rnsteep_pu [200 300 |400 |kQ connected to an internal 3.3 V supply PRQ-692
internal pull
up resistor
nSleep input | tsieep_degli | 19-8 |21.8 |24 us 6) PRQ-693
deglitch tch 5 2
®  Not subject to production test; verified by design or characterization.
Datasheet 13 Rev. 1.0
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5 Watchdog and wake-up function (WD)

5

5.1

Watchdog and wake-up function (WD)

Functional description

The IC generates the wake-up pattern on:
« IFL,if the IC received a valid wake-up pattern on interface UART_HS.
- (1) indicates the source of wake-up, (2) indicates the propagation on IFL_x
- Ring mode: (5) indicates propagated wake-up signal received on IFH_x and (6) forwarded to UART_LS.
« IFH,if the IC received a valid wake-up pattern on interface UART_LS.
- (3)indicates the source of wake-up, (4) indicates the propagation on IFH_x

infineon
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Figure 4
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5 Watchdog and wake-up function (WD)

5.2 Electrical characteristics watchdog and wake-up function (WD)

Table 5 Electrical characteristics

Ws = Ws_functional» Tj = -40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Parameter |Symbol Values Unit | Note or condition P-
Number

Min. | Typ. | Max.

Wake-up function

WD Wake—up fWAKEUP 48 50 1040 | kHz - PRQ-572
signal
frequency

WD device twWAKE 200 [370 |500 |ps 48 kHz wake-up frequency. PRQ-573

vyake-up From the first falling edge of the input
time pattern to the first edge of the propagated
wake-up sequence.

WD wake-up | Nwake det |4 - 8 period |- PRQ-574
- number of S
detected
periods

WD Wake—up NWAKE 8 - 8 periOd - PRQ'575
propagation - S
length in
periods

Datasheet 15 Rev. 1.0
2022-01-24
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6 Communication

6 Communication

6.1 Functional description

The device supports the following communication interfaces.
1. UART

2, iso UART

iso UART communications allows to stack multiple devices.

The IC acts as link between UART and iso UART interfaces supporting all communication modes:
+ Ringmode

«  Primary on bottom (PoB)
«  Primary on top (PoT)

«  Simultaneous PoB and PoT in case of broken wire between sensing ICs iso UART interfaces

The device forwards a received message to the next device in the system. The time between receiving and
forwarding the message is defined depending upon the receiving interface:

«  Receiving on UART and forwarding on iso UART: tyart isou_del
«  Receiving oniso UART and forwarding on UART: tyarT isou_del

Assuming 4 secondaries with PoB configuration, communication with BMS_IC_#3

microcontroller
A A A
} : v READ request for IC_#3 (40bits) REPLY IC_#3 (50Bits)
UART UART
Transceiver
IFL IFH
\A + READ i d
| request for IC_#3 (40bits) REPLY IC_#3 (50Bits)
[ | A AT
|
P BMS_IC_#1
|
—_— ‘ | IFH A
A | | READ request for IC_#3 (40bits) REPLY IC_#3 (50Bits)
£ | AN
|
kel
o | BMS_IC_#2
51 | — i
S | IFH A
\q; [ | READ request for IC_#3 (40bits) REPLY IC_#3 (50Bits)
- | A AN
o |
2, BMS_IC_#3
2 - -
= ‘ | IFH
I | READ request for IC_#3 (40bits) REPLY IC_#3 (50Bits)
| A A
‘ I
;! BMS_IC_#4
|
‘ L | IFH
| - - ‘ READ request for IC_#3 (40bits) REPLY IC_#3 (50Bits)
L
- “ »
»
—
) treply_delay Pass through delay
Pass through delay fisoUART.prop_del
tisoUART _prop_del
Figure 5 Communication propagation delays

iso UART waveform specification

Datasheet
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6 Communica

tion

infineon

Pulse not detected

Overdrive current

Pulse correctly detected

Figure 6

6.2

Table 6

iso UART waveform specification

Electrical characteristics communication

Electrical characteristics

Ws = Ws_functional» Tj = -40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
UART physical layer
UART input VUART_IOW 0 - VV|O Vv - PRQ'719
"low" level x0.3
UART input VUART_high VV|O - VVIO Vv - PRQ-720
"high" level x0.7
UART OUtpUt VUART_[OW 0 - 0.45 |V IUART <5mA PRQ-721
"low" level
UART OUtpUt VUART_HIGH VVIO - - VVIO \" IUART >-5mA PRQ-722
high level 0.45
UART output |/yarT -5 - 5 mA Current capability of UART output; x> LS |PRQ-723
current or HS
UART bit rate | BRyarT 0.97 |2.0 |2.1 |Mbit/s | Determined by microcontroller. Device's PRQ-724
responses are synchronized to
microcontroller UART bit rate.

(table continues...)
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6 Communication

Table 6

(continued) Electrical characteristics

infineon

Ws = Ws_functional» Tj = -40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note or condition

P-
Number

External
capacitance
on UART pin

CUART ext

30

pF

PRQ-725

UART toiso
UART
propagation
delay

tUART _isoU_
del

25

70

ns

Propagation delay from UART to iso UART

PRQ-828

iso UART
current
threshold
"high"

/isoU_th_high

2.25

4.5

6.5

mA

(hex - hex L) /2
lix_n: Current in the iso UART high pin
liex_L: Current in the iso UART low pin

PRQ-832

iso UART
current
threshold
"low"

/isoU_th_low

-6.5

-2.25

mA

(hex - ex L) /2
liex_n: Currentin the iso UART high pin
liex_L: Current in the iso UART low pin

PRQ-833

iso UART
propagation
delay

tisoU_prop_d

el

25

70

ns

7)

Propagation delay from IFH to IFL and IFL
to IFH

PRQ-834

iso UART
overdrive
current

/od

mA

8)

with thyse =38 Ns

PRQ-1370

Reply delay
time

treply_delay

1.7

us

8

internal reply delay time of one IC

PRQ-837

iso UART bit
rate

BRisoU

0.97

2.1

Mbit/s

PRQ-838

Series
resistor value

RSEI’

37.0

39

40.9

8)9)

PRQ-836

Series
capacitor
value

CSEF

0.95

1.05

nF

8)9)

PRQ-835

Transceiver
Ron @100mA

Ron

19

22

27

PRQ-1845

length.

Datasheet

Tested with standard external circuit (Cser, Rser)-
Not subject to production test; verified by design or characterization.
External RC network needs to be adjusted depending on the application constraints, for example cable
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7 Emergency mode (EMM) and ERR pin (ERR)

7 Emergency mode (EMM) and ERR pin (ERR)

7.1 Functional description

The following events trigger the ERRQ pin:
+ Incoming emergency mode signal (EMM) via iso UART interface
«  Faultinput pin ERRQ_ext

The emergency signal is an alternating signal with the frequency feyy. In case of an incoming EMM signal, the IC
enters EMM and starts the fault handling.

The EMM signal has a duration of ngyy periods. The number of periods the IC needs to detect an EMM signal is
depending on the operation mode:

1. Idle mode: ngym_dect

2. Straight after wake-up caused by EMM: Nngpm_dect_wake-up

The output of the ERRQ pin is open drain. The "low" state is latching and can be reset by the ERRQ_res pin.

The ERR_loc_out pin indicates, whether an incoming EMM signal triggered the error handling procedure. On
detection of an EMM signal, the device sets the ERR_loc_out pin "high" for the duration of tggg |oc_out- The logic
levels of the pin are VIO and GND.

The ERR_ext_out pin is an output pin. It indicates that the fault was triggered by the ERRQ_ext pin and
represents the deglitched and inverted ERRQ_ext signal. The pin is active high and the logic levels are VIO and
GND.

The ERRQ_ext pinis an input pin to trigger the ERRQ pin externally. The pinis level triggered active low with
a deglitch time of terrq ext_deglitch- The pin has an internal pull-up resistor Regrq ext_pu to the internal 3.3V
supply implemented.

The ERRQ_res pin is the input pin to reset the ERRQ pin function. The pin is level triggered active low. The pin
has an internal pull-up resistor Regrqg res_pu to the internal 3.3 V supply implemented and includes a deglitch
filter with deglitch time defined by tgrrq_res_deglitch-

7.2 Electrical characteristics emergency mode (EMM) and ERR pin (ERR)

Table 7 Electrical characteristics

Ws = Ws_functional» Tj = -40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Parameter |Symbol Values Unit | Note or condition P-
Min. | Typ. | Max. Number
EMM number | ngwm_dect | 4 - 4 period |10 PRQ-739
of periods to | ake-up s IC just entered IDLE state straight after
detect EMM wake-up procedure.
signal -
straight after
wake-up
EMM number |ngwm dect |16 |- 16 |period |17 PRQ-741
of periods to s ICisinidle mode
detect EMM
signal - idle
mode
(table continues...)
% Not subject to production test; verified by design or characterization.
Datasheet 19 Rev. 1.0
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7 Emergency mode (EMM) and ERR pin (ERR)

Table 7 (continued) Electrical characteristics

Ws = Ws_functional» Tj = -40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
ERRQ pins
ERRQ VerrQ 4.75 |- Ws |V Vs <20V PRQ-718
functional
voltage range
ERRQ VERRQ_IOW 0 - 0.3 Vv /ERRQ <15mA PRQ-717
activated
output
voltage
ERRQsink | /grpo - - 15 |mA |10 PRQ-1340
current
ERRQ_res VerrQ_res.| | O - 0.99 |V - PRQ-704
input voltage | ow
range "low"
ERRQ_res VERRQ_res_h | 2:52 | - Ws |V - PRQ-705
input voltage |igh
range "high"
ERRQ_ext Verr_ext | | O - 0.99 |V - PRQ-706
input voltage | ow
range "low"
ERRQ_EXt VERRQ_EXt_h 2.52 |- VVS \" - PRQ-707
input voltage |ign
range "high"
ERR_IOC_OUt VERR_IOC_OU 0 - 0.45 |V /ERR_[OC_outSSmA PRQ-708
output t_low
voltage
ERR_loc_out | VR loc_ou | Vio - |- Wio |V IERR_loc_out Z -5 MA PRQ-709
output t_high 0.45
voltage
llhighll
ERR_ext_out VERR_ext_ou 0 - 0.45 |V IERR_ext_OutSSmA PRQ-710
output t_low
voltage "low"
ERR_ext_out | Verr_ext_ou |Wio- |- Wio |V IeRR_ext_out = -5 MA PRQ-711
output t_high 0.45
voltage high

(table continues...)

% Not subject to production test; verified by design or characterization.
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7 Emergency mode (EMM) and ERR pin (ERR)

Table 7 (continued) Electrical characteristics

Ws = Ws_functional» Tj = -40°C to +150°C, all voltages with respect to GND, positive current flowing into pin (unless
otherwise specified)

Parameter |Symbol Values Unit | Note or condition P-

Min. | Typ. | Max. Number
ERRQ_ext RERRQ ext_p 200 |300 400 |kQ Connected to aninternal 3.3V supply PRQ-712
internal pull- |,
up resistor
ERRQ_res RerrQ_res_p | 200|300 400 | kQ Connected to aninternal 3.3V supply PRQ-713
internal pull- |,
up resistor
ERRQ_ext terro ext d |47.2 |49.7 |52.4 |ms 10) PRQ-714
input eglitch 6 4 2
deglitch
ERRQ_res terRQ res.d | 844 |951 | 1067 |ps 10) PRQ-715
input eglitch
deglitch
ERR_loc_out | tegrg oc out | 281. |293. |307. |ms 10) PRQ-716
active time 32 74 2
% Not subject to production test; verified by design or characterization.
Datasheet 21 Rev. 1.0
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8 Application information

8 Application information

8.1 External circuitry and components
Transceiver
i VS-IN i
E 341 VS R i
| Transceiver IC vDDD i
E 35| VS A !
! Connected to host ° 8
1 controller wlvio E
?_ ______________________ 31[ Vregout E
" a
CI>- ______________________ zLvDDC :
(:3_ ______________________ Gwoe |Cumesour | Gvo_| Grs i
O ———— i
E 22E1GND }V E
i Other supporting components i
E Other supporting components ;
i Communication i
E L Cser IFH_H | 25 E
% e 0 .
i ¢§ % g I]l]gcﬂ;: A IFH_L | 2 i
. e |
i Icisomn i
; & 23[3UART_LS I%; t::%(?)
E T Communication :

Figure 7 External circuitry transceiver IC

Table 8 External components

Buffer capacitorVS | Cys 100 nF

Filtering resistorVS | Ryg 5.1 Q

Buffer capacitoron | Cyregout 100 nF

VREGOUT

Buffer capacitoron | Cyo 100 nF If VIO is connected

VIO to VREGOUT,

then Cyp is omitted.

Buffer capacitoron | Cyppc 330 nF

VDDC

Bypass capacitoron | CisouarT F 220 pF

iso UART

(table continues...)
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8 Application information

Table 8 (continued) External components

Damping resistor RN 1 kQ With
Pulse HM2116ANL
transformer

UART network RUART 1 kQ T<50ns

Transformer L - - Transformer L from
Pulse HM2116ANL.
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9 Package information

9 Package information

1.2 Max
0.1:0.05
Stand Off

10.05

48X
0 08 Seating plane

Coplanarity @

1)

48X
(2 2]-8[o] ° .
‘ Exposed diepad
AAAAAARAARRA AAAHAAAAARRA
_mg ) En, 2| B
oW AE-— Bty BT 1E -
2 | B 1 A —E
NEERREEERERE AEEEREEEREEES

- - ‘ H 0.22:005 (o)
Pin1 Marking fm e D E
1) Does not include plastic or metal protrusion of 0.25 Max per side
2) Exposed pad for soldering purpose
All dimensions are in units mm

The drawing is in compliance with ISO 128-30, Projection Method 1 [6—@]
Drawing according to ISO 8015, general tolerances ISO 2769-mk

Figure 8 PG-TQFP-48

Green Product (RoHS compliant)

To meet the world-wide customer requirements for environmentally friendly products and to be compliant
with government regulations the device is available as a Green Product. Green Products are RoHS compliant
(Pb-free finish on leads and suitable for Pb-free soldering according to IPC/JEDEC J-STD-020).

Information on alternative packages

Please visit www.infineon.com/packages.
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