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Device Pinout and Pin Configuration  
3.2 Pin Configuration
After reset, all pins are configured as input (except supply and LIN pins) with one of the following settings:
• Pull-up enabled only (PU)
• Pull-down enabled only (PD)
• Input with both pull-up and pull-down disabled (I)
• Output with output stage deactivated = high impedance state (Hi-Z)
The functions and default states of the TLE9844-2QX external pins are provided in the following table.
Type: indicates the pin type.
• I/O: Input or output
• I: Input only
• O: Output only
• P: Power supply
Not all alternate functions listed, see Chapter 14.

Table 2 Pin Definitions and Functions
Symbol Pin Number Type Reset 

State
Function

P0 Port 0
Port 0 is an 6-Bit bidirectional general purpose I/O port. 
Alternate functions can be assigned and are listed in the Port 
description. Main function is listed below.

P0.0 20 I/O I/PU SWD_CLK
GPIO

Serial Wire Debug Clock
General Purpose IO
Alternate function mapping see Table 8

P0.1 17 I/O I/PU GPIO General Purpose IO
Alternate function mapping see Table 8

P0.2 22 I/O I/PD GPIO General Purpose IO
Alternate function mapping see Table 8

P0.3 23 I/O I/PU GPIO General Purpose IO
Alternate function mapping see Table 8

P0.4 24 I/O I/PU GPIO General Purpose IO
Alternate function mapping see Table 8

P0.5 25 I/O I/PU GPIO General Purpose IO
Alternate function mapping see Table 8

P1 Port 1
Port 1 is an 4-Bit bidirectional general purpose I/O port. 
Alternate functions can be assigned and are listed in the Port 
description. Main function is listed below.

P1.0 14 I/O I GPIO General Purpose IO
Alternate function mapping see Table 9

P1.1 15 I/O I GPIO General Purpose IO
Alternate function mapping see Table 9

P1.2 16 I/O I GPIO General Purpose IO
Alternate function mapping see Table 9

P1.4 26 I/O I GPIO General Purpose IO
Alternate function mapping see Table 9
Data Sheet 12 Rev. 1.0, 2016-05-06
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Power Management Unit (PMU)  
5.2.1 Block Diagram
The following figure shows the structure of the Power Management Unit. Table 4 describes the submodules more
detailed.

Figure 4 Power Management Unit Block Diagram

Table 4 Description of PMU Submodules
Mod.
Name

Modules Functions

Power Down 
Supply

Independent Supply Voltage 
Generation for PMU

This supply is dedicated to the PMU to ensure an 
independent operation from generated power supplies 
(VDDP, VDDC).

LP_CLK
(= fLP_CLK)

- Clock Source for all PMU 
submodules
- Backup Clock Source for System
- Clock Source for WDT1

This ultra low power oscillator generates the clock for the 
PMU. 
This clock is also used as backup clock for the system in 
case of PLL Clock failure and as independent clock source 
for WDT1.

LP_CLK2 
(= fLP_CLK2)

Clock Source for PMU This ultra low power oscillator generates the clock for the 
PMU in Stop Mode and in the cyclic modes.

Peripherals Peripheral Blocks of PMU These blocks include the analog peripherals to ensure a 
stable and fail safe PMU startup and operation (bandgap, 
bias).

Power_Management.vsd

Power Down Supply

LP_CLK

LP_CLK2
Peripherals

Power Supply Generation Unit
(PGU)

LDO for External Supply
VDDEXT

PMU-WMU
LIN

MONx

PMU-PCU PMU-SFR

PMU-RMU

PMU-CMU

e.g. for WDT 1

e.g. for cyclic wake 

VS

VDDP

VDDC

VDDEXT

Power Management Unit

PMU-Control

I
N
T
E
R
N
A
L

B
U
S
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System Control Unit - Digital Modules (SCU-DM)  
– Reset_Type_4; Peripheral reset (without SOFT)
• Baudrate generator:

– fBR; Baudrate clock for UART
• Port Control:

– P0_POCONy.PDMx; driver strength control
– P1_POCONy.PDMx; driver strength control

• MISC:
– MODPISELx; Mode selection registers for UART (source selection) and Timer (trigger or count selection)
Data Sheet 28 Rev. 1.0, 2016-05-06
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ARM Cortex-M0 Core  
8 ARM Cortex-M0 Core

8.1 Features
The key features of the Cortex-M0 implemented are listed below.

Processor Core. A low gate count core, with low latency interrupt processing:
• Thumb® + Thumb-2® Instruction Set 
• Banked stack pointer (SP) only
• Handler and thread modes
• Thumb and debug states
• Interruptible-continued instructions LDM/STM, Push/Pop for low interrupt latency
• Automatic processor state saving and restoration for low latency Interrupt Service Routine (ISR) entry and exit
• ARM architecture v6-M Style
• ARMv6 unaligned accesses
• Systick (typ. 1ms)

Nested Vectored Interrupt Controller (NVIC) closely integrated with the processor core to achieve low 
latency interrupt processing:
• External interrupts, configurable from 1 to 24
• 7 interrupt priority registers for levels from 0 up to 192 in steps of 64
• Dynamic repriorization of interrupts
• Priority grouping. This enables selection of pre-empting interrupt levels and non pre-empting interrupt levels
• Support for tail-chaining and late arrival of interrupts. This enables back-to-back interrupt processing without 

the overhead of state saving and restoration between interrupts.
• Processor state automatically saved on interrupt entry, and restored on interrupt exit, with no instruction 

overhead

Bus interfaces
• Advanced High-performance Bus-Lite (AHB-Lite) interfaces
Data Sheet 35 Rev. 1.0, 2016-05-06
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Address Space Organization  
9 Address Space Organization
The embedded Cortex-M0 MCU offers the following address space organization:

Figure 16  Original Cortex-M0 Memory Map

The TLE9844-2QX manipulates operands in the following memory spaces:
• 64 KByte of Flash memory in code space
• 24 KB Boot ROM memory in code space (used for boot code and IP storage)
• 4 KB RAM memory in code space and data space (RAM can be read/written as program memory or external 

data memory)
• Special function registers (SFRs) in peripheral linear address space, up to 0.5 GBytes

The figure below shows the detailed address alignment of TLE9844-2QX:
Data Sheet 37 Rev. 1.0, 2016-05-06
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Address Space Organization  
The on-chip memory modules available in the TLE9844-2QX are:

Figure 17 TLE9844-2QX Memory Map

MemoryMapARM0_4x.vsd

Boot-ROM
24K

Flash
up to 64K *)

reserved

SRAM
up to 4K *)

reserved

PBA0

PBA1

reserved

Private Peripheral Bus

reserved

0000.5FFFH 

0000.0000H

1100.FFFFH

1100.0000H

reserved 10FF.FFFFH

0000.6000H

1101.0000H

17FF.FFFFH

1800.0FFFH

1800.0000H

1800.1000H

3FFF.FFFFH

E010.0000H

FFFF.FFFFH

6000.0000H

DFFF.FFFFH

4000.0000H

5FFF.FFFFH

E000.0000H

E00F.FFFFH

4800.0000H
47FF.FFFFH

*) Product variant dependant
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NVM Module (Flash Memory)  
A spare page is an additional page in a sector used in each programming routine to allow tearing-safe
programming. 

Sector
A sector consists of 32 logical and 33 physical pages. 
Data Sheet 44 Rev. 1.0, 2016-05-06
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Interrupt System  
MONx 22 MONx Interrupt, wakeup
Port 2.x 23 Port 2.x - DPP1

Table 7 NMI Interrupt Table
Service Request Node Description
PLL NMI NMI PLL Loss-of-Lock
NVM Operation 
Complete NMI

NMI NVM Operation Complete

Overtemperature NMI NMI System Overtemperature
Oscillator Watchdog 
NMI

NMI Oscillator Watchdog and MI_CLK Watchdog Timer Overflow

NVM Map Error NMI NMI NVM Map Error
ECC Error NMI NMI RAM / NVM Uncorrectable ECC Error
Supply Prewarning NMI NMI Supply Prewarning

Table 6 Interrupt Vector Table (cont’d)

Service Request Node ID Description
Data Sheet 46 Rev. 1.0, 2016-05-06
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GPIO Ports and Peripheral I/O  
14 GPIO Ports and Peripheral I/O

The TLE9844-2QX has 18 port pins organized into three parallel ports: Port 0 (P0), Port 1 (P1) and Port 2 (P2).
Each port pin has a pair of internal pull-up and pull-down devices that can be individually enabled or disabled. P0
and P1 are bidirectional and can be used as general purpose input/output (GPIO) or to perform alternate
input/output functions for the on-chip peripherals. When configured as an output, the open drain mode can be
selected. On Port 2 (P2) analog inputs are shared with general purpose input.

14.1 Features

• 10 GPIOs (P0.x & P1.x), 6 analog inputs (P2.x) and two additional analog inputs shared with a XTAL feature 
(P2.4, P2.5).

• Strong pull-up at Reset-pin and Hall-inputs (except P2.x)

Bidirectional Port Features (P0, P1)
• Configurable pin direction
• Configurable pull-up/pull-down devices
• Configurable open drain mode
• Configurable drive strength
• Transfer of data through digital inputs and outputs (general purpose I/O)
• Alternate input/output for on-chip peripherals

Analog Port Features (P2)
• Configurable pull-up/pull-down devices
• Transfer of data through digital inputs
• Alternate inputs for on-chip peripherals

14.2 Introduction
Data Sheet 49 Rev. 1.0, 2016-05-06
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GPIO Ports and Peripheral I/O  
P2.5 Input / Output GPI P2_DATA.P5
INP1 T3EUDB GPT12
INP2 T4EUDC GPT12
INP3 T2_1 Timer 2
INP4 LIN_TXD LIN
INP5 CCPOS1_3 CCU6
OUT XTAL (out)1) XTAL

P2.6 Input GPI P2_DATA.P6
INP1 T4EUDD GPT12
INP2 T2EX_3 Timer 2
INP3 CCPOS2_3 CCU6
INP4 T13HR_2 CCU6
ANALOG AN6 ADC

P2.7 Input GPI P2_DATA.P7
INP1 CCPOS2_0 CCU6
INP2 EXINT2_0 SCU
INP3 T13HR_1 CCU6
INP4 CC62_1 CCU6
ANALOG AN7 ADC

1) configurable by user

Table 10 Port 2 Input Functions (cont’d)

Port Pin Input/Output Select Connected Signal(s) From/to Module
Data Sheet 58 Rev. 1.0, 2016-05-06
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General Purpose Timer Units (GPT12)  
15 General Purpose Timer Units (GPT12)

15.1 Features

15.1.1 Features Block GPT1
The following list summarizes the supported features:
• fGPT/4 maximum resolution
• 3 independent timers/counters
• Timers/counters can be concatenated
• 4 operating modes:

– Timer Mode
– Gated Timer Mode
– Counter Mode
– Incremental Interface Mode

• Reload and Capture functionality
• Shared interrupt: Node 0

15.1.2 Features Block GPT2
The following list summarizes the supported features:
• fGPT/2 maximum resolution
• 2 independent timers/counters
• Timers/counters can be concatenated
• 3 operating modes:

– Timer Mode
– Gated Timer Mode
– Counter Mode

• Extended capture/reload functions via 16-bit capture/reload register CAPREL
• Shared interrupt: Node 1

15.2 Introduction
The General Purpose Timer Unit blocks GPT1 and GPT2 have very flexible multifunctional timer structures which
may be used for timing, event counting, pulse width measurement, pulse generation, frequency multiplication, and
other purposes.
They incorporate five 16-bit timers that are grouped into the two timer blocks GPT1 and GPT2. Each timer in each
block may operate independently in a number of different modes such as Gated timer or Counter Mode, or may
be concatenated with another timer of the same block. 
Each block has alternate input/output functions and specific interrupts associated with it. Input signals can be
selected from several sources by register PISEL.
The GPT module is clocked with clock fGPT. fGPT is a clock derived from fSYS.
Data Sheet 59 Rev. 1.0, 2016-05-06
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Capture/Compare Unit 6 (CCU6)  
17.2.1 Block Diagram
The Timer T12 can work in capture and/or compare mode for its three channels. The modes can also be combined
(e.g. a channel works in compare mode, whereas another channel works in capture mode). The Timer T13 can
work in compare mode only. The multi-channel control unit generates output patterns which can be modulated by
T12 and/or T13. The modulation sources can be selected and combined for the signal modulation.

Figure 25 CCU6 Block Diagram
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Measurement Unit  
Figure 29   TLE9844-2QX Measurement Unit-Overview
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25.2 Introduction

25.2.1 Block Diagram

Figure 33 High-Side Module Block Diagram (incl. subblocks)

25.2.2 General
The high-side switch can generally be controlled in three different ways:
• In Normal mode the output stage is fully controllable through the SFR Registers HSx_CTRL. Protection 

functions as overcurrent, overtemperature and open load detection are available.
• The PWM Mode can also be enabled by a HSx_CTRL - SFR bit. The PWM configuration has to be done in 

the corresponding PWM Module. All protection functions are also available in this mode. The maximum PWM 
frequency must not exceed 25 kHz (disabled slew rate control only).

• The high-side switch provides also the possibility of cyclic switch activation in all low power modes (Sleep 
Mode and Stop Mode). In this configuration it has limited functionality with limited current capability. Diagnostic 
functions are not available in this mode. 

High Side

Driver
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OL-Detection
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Driver
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150 mA
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OCTH_SEL
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Electrical Characteristics  
28 Electrical Characteristics
This chapter includes all relevant Electrical Characteristics of the product TLE9844-2QX.

28.1 General Characteristics

28.1.1 Absolute Maximum Ratings

Table 18 Absolute Maximum Ratings1)

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

Parameter Symbol Values Unit Note / 
Test Condition

Number
Min. Typ. Max.

Voltages Supply Pins
VS voltage VS,max -0.3 – 40 V Load dump P_1.1.1
VDDP voltage VDDP,max -0.3 – 5.5 V – P_1.1.2
VDDEXT voltage VDDEXT,max -0.3 – VS 

+0.3
V – P_1.1.3

VDDC voltage VDDC,max -0.3 – 1.6 V – P_1.1.4
Voltages High Voltage Pins
Voltage at VBAT_SENSE pin VBAT_SENSE,

max

-28 – 40 V 2)– P_1.1.5

Voltage at HS pin VHS,max -0.3 – VS 
+0.3

V – P_1.1.6

Voltage at LIN pin VLIN,max -28 – 40 V – P_1.1.7
Voltage at MON_x pins VMON,max -28 – 40 V 2) P_1.1.8
Voltage at LS pin VLS,max -0.3 – 40 V Internal clamping 

structure > 40V
P_1.1.9

Voltages GPIOs
Voltage on port pin P0.x, P1.x, 
P2.x, TMS and RESET

VIO,max -0.3 – VDDP 
+0.3

V VIN < VDDPmax
3) P_1.1.10

Currents
Injection current in Sleep Mode 
on P0.x, P1.x, P2.x, TMS and 
RESET

Ixx – – 5 mA maximum allowed 
injection current on 
single pin or sum of 
pins in Sleep Mode 
and unpowered 
device

P_1.1.11

Injection current on HS IXLO – – 150 mA current flowing into 
HS pin (back supply in 
case of short to bat-
tery)

P_1.1.12
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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 

data sheet. Fault conditions are considered as “outside” normal operating range. Protection functions are not 
designed for continuous repetitive operation.

28.1.2 Functional Range

Note: Within the functional range the IC operates as described in the circuit description. The electrical 
characteristics are specified within the conditions given in the related electrical characteristics table.

Output current on LS ILS -300 – – mA current flowing out of 
LS pin, e.g. reverse 
polarity event (defined 
in LV124) or ISO 
Pulse event (defined 
in ISO 7637-2)

P_1.1.13

Temperatures
Junction Temperature Tj -40 – 150 °C – P_1.1.14
Storage Temperature Tstg -55 – 150 °C – P_1.1.15
ESD Susceptibility
ESD Susceptibility HBM 
all pins

VESD1 -2 – 2 kV JEDEC HBM4) P_1.1.16

ESD Susceptibility HBM
pins LIN vs. LINGND

VESD3 -6 – 6 kV JEDEC HBM4) P_1.1.17

ESD Susceptibility CDM VESD_CDM –500 – 500 V Charged device 
model, acc. JEDEC 
JESD22-C101

P_1.1.18

ESD Susceptibility CDM
pins 1, 12, 13, 24, 25, 36, 37, 48
(corner pins)

VESD_CDM –750 – 750 V Charged device 
model, acc. JEDEC 
JESD22-C101

P_1.1.19

1) Not subject to production test, specified by design.
2) for -28V, external 3.9kΩ resistor is required to limit output current.
3) One of these limits must be kept. Keeping V
4) ESD susceptibility, “JEDEC HBM” according to ANSI/ESDA/JEDEC JS001 (1.5kΩ, 100pF).

Table 18 Absolute Maximum Ratings1) (cont’d)
Tj = -40 °C to +150 °C, all voltages with respect to ground, positive current flowing into pin
(unless otherwise specified)

Parameter Symbol Values Unit Note / 
Test Condition

Number
Min. Typ. Max.
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28.2.4 VDDEXT Voltage Regulator 5.0V

Table 26 Electrical Characteristics
VS = 5.5 V to 28 V, Tj = -40 °C to +150 °C, all voltages with respect to ground, positive current flowing into pin
(unless otherwise specified)1)

Parameter Symbol Values Unit Note / 
Test Condition

Number
Min. Typ. Max.

VDDEXT Regulator Active Mode
Specified Output Current IVDDEXT 0 – 20 mA current flowing out of 

pin VDDEXT
P_2.3.1

Required decoupling capacitance CVDDEXT1 330 – 1000 nF 2)ESR < 1 Ω P_2.3.2
Required buffer capacitance for 
stability (load jumps)

CVDDEXT2 100 – 1000 nF 3) P_2.3.3

Output Voltage including line and 
load regulation

VDDEXT 4.9 5.0 5.1 V Iload < 20mA;Vs ≥ 
5.5V

P_2.3.4

Output Drop Vs-VDDEXT 50 +400 mV Iload < 20mA;
3V < Vs < 5.0V

P_2.3.5

Load Regulation VDDEXTLOR -80 – 20 mV 0.01 ... 20mA; C = 
CVDDEXT1+CVDDEXT2; 
Vs≥ 5.5V

P_2.3.6

Line Regulation VVDDEXTLIR -50 – 50 mV Vs= 5.5 ... 28V P_2.3.7
Power Supply Ripple Rejection PSSRVDDEXT 50 – – dB 3) Vs= 13.5V; f=0 ... 

1KHz; Vr=2Vpp; 0 ... 
20mA

P_2.3.8

Under Voltage Shutdown VVDDEXTUV 1.55 1.9 2.2 V 4) P_2.3.9
Over Current Limitation IVDDEXTOC 100 250 380 mA 3)– P_2.3.10
VDDEXT output discharge 
resistance

RVDDEXT_DIS

CHG

16 20 24 kΩ – P_2.3.11

VDDEXT Regulator Low Current Mode
Specified Output Current IVDDEXT_LCM 0 – 5 mA – P_2.3.28
Output Voltage including line and 
load regulation - Load 1

VDDEXT_LCM

1

4.6 5.0 5.1 V Iload ≤ 5mA;Vs ≥ 5.5V P_2.3.29

Output Drop - Load 1 Vs-
VDDEXT_LCM

1

50 +300 mV Iload ≤ 5mA;
3V < Vs ≤ 5V;
C = 
CVDDEXT1+CVDDEXT2

P_2.3.30

Load Regulation - Load 1 VDDEXTLOR_

LCM1

-250 – 250 mV 0 ... 5mA; C = 
CVDDEXT1+CVDDEXT2; 
Vs≥ 5.5V

P_2.3.31

Line Regulation - Load 1 VVDDEXTLIR_

LCM1

-300 – 300 mV Iload ≤ 5mA;
Vs= 5.5 ... 28V

P_2.3.32

Power Supply Ripple Rejection PSSRVDDEXT

_LCM

50 – – dB 3) Vs= 13.5V; f=0 ... 
1KHz; Vr=2Vpp; 0 ... 
5mA

P_2.3.33
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28.7 High-Speed Synchronous Serial Interface

28.7.1 SSC Timing
The table below provides the SSC timing in the TLE9844-2QX.

Figure 40 SSC Master Mode Timing

Table 37 SSC Master Mode Timing (Operating Conditions apply; CL = 50 pF)
VS = 5.5 V to 28 V, Tj = -40 °C to +150 °C, all voltages with respect to ground, positive current flowing into pin
(unless otherwise specified)

Parameter Symbol Values Unit Note / 
Test Condition

Number
Min. Typ. Max.

SCLK clock period t0
1) 2 * TSSC

1) TSSCmin = TCPU = 1/fCPU. If fCPU = 20 MHz, t0 = 100 ns. TCPU is the CPU clock period.

– – 2) VDDP > 2.7 V

2) Not subject to production test, specified by design.

P_7.1.1
MTSR delay from SCLK t1 10 – – ns 2) VDDP > 2.7 V P_7.1.2
MRST setup to SCLK t2 10 – – ns 2) VDDP > 2.7 V P_7.1.3
MRST hold from SCLK t3 15 – – ns 2) VDDP > 2.7 V P_7.1.4

SSC_Tmg1

SCLK1)

MTSR1)

t1 t1

MRST1)

t3
Data
valid

t2

t1
1) This timing is based on the following setup: CON.PH = CON.PO = 0.

t0
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1) Not subject to production test, specified by design.
2) Static ON mode (no PWM)
3) valid for one low-side, not for both at the same time
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