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Flexible clock control

Two clock sources are used to drive the microcontroller, a main clock driven by an external
crystal or ceramic resonator and an internal backup RC oscillator that operates at 2 MHz or
32 kHz. The embedded PLL can be configured to generate an internal system clock of up to
36 MHz. The PLL output frequency can be programmed using a wide selection of multipliers
and dividers.

Voltage regulators

The STR73xF requires an external 4.5 to 5.5 V power supply. There are two internal Voltage
Regulators for generating the 1.8 V power supply needed by the core and peripherals. The
main VR is switched off and the Low Power VR switched on when the application puts the
STR73xF in Low Power Wait for Interrupt (LPWFI) mode.

Low voltage detectors

The voltage regulator and Flash modules each have an embedded LVD that monitors the
internal 1.8 V supply. If the voltage drops below a certain threshold, the LVD will reset the
STR73xF.

An external power-on reset must be provided ensure the microcontroller starts-up correctly.

On-chip peripherals

CAN interfaces

The three CAN modules are compliant with the CAN specification V2.0 part B (active). The
bit rate can be programmed up to 1 MBaud. These are not available in the STR735 and
STR736.

DMA

4 DMA controllers, each with 4 data streams manage memory to memory, peripheral to
peripheral, peripheral to memory and memory to peripheral transfers. The DMA requests
are connected to TIM timers, BSP10, BSPI1, BSPI2 and ADC. One of the streams can be
configured to be triggered by a software request, independently from any peripheral activity.

16-bit timers (TIM)

Each of the ten timers (six in 100-pin devices) have a 16-bit free-running counter with 7-bit
prescaler, up to two input capture/output compare functions, a pulse counter function, and a
PWM channel with selectable frequency. This provides a total of 16 independent PWMs (12
in 100-pin devices) when added with the PWM modules (see next paragraph).

PWM modules (PWM)

The six 16-bit PWM modules have independently programmable periods and duty-cycles,
with 5+3 bit prescaler factor.

Timebase timers (TB)

The three 16-bit timebase timers with 8-bit prescaler for general purpose time triggering
operations.

Real-time clock (RTC)

The RTC provides a set of continuously running counters driven by separate clock signal
derived from the main oscillator. The RTC can be used as a general timebase or
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Block diagram

Figure 2. STR731F/STR736 block diagram
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*CAN peripherals not available on STR736F.

AF: alternate function on 1/0 port pin
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Related documentation

Available from www.arm.com:
ARM7TDMI technical reference manual
Available from http://www.st.com:
STR73x reference manual (RM0001)

STR7 Flash programming reference manual

STR73x software library user manual

For a list of related application notes refer to http://www.st.com.




STR73xFxx Block diagram

3.2 Pin description

3.2.1 STR730F/STR735F (TQFP144)

Figure 3. STR730F/STR735F pin configuration (top view)
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STR73xFxx

Table 4. STR73xF pin description
Pin n° Input Output
< - Mai'n
§ % E Pin name % g 3 % % 8 o fu(l;(f:tt:rm Alternate function
c:, E § _§' 3 _‘E §_ reset)
50 | J5 | 36 |Vpp S Supply voltage (5 V)
51 | M6 | 37 |Vgg Ground
52 | M7 | 38 | XTALf | intornal ook gerorator mput.
53 | H5 | 39 | XTAL2 Oscillator amplifier circuit output.
54 | L6 | 40 |Vgg S Ground
CAN2: receive
55 | K6 | 41 zgﬁg DOVCA | o | 1, 2mA | X | X | Port 2.8 EsAtrE,Eii data ??;:2?:;
only)
CAN2:
56 | J6 | 42 ;%?/RDWCAN /0| Tt WUP14 |2mA | X | X | Port 2.9 ?i::si-\r/;.data gsppsuTlt e
input (TQFP100
only)
57 | H6 P2.10 /O | Tt WUP16|2mA | X | X | Port 2.10
58 | G6 P2.11 /O | Tt WUP17 | 2mA | X | X | Port 2.11
59 | L7 P2.12 /0| Tt INT14 |2mA | X | X | Port 2.12
60 | K7 P2.13 /10| Tt INT15 |2mA| X | X | Port2.13
61 | J7 | 43 |P2.14/SCLO /O | Tt WUP15|2mA | X | X | Port 2.14 | I2CO: serial clock
62 | H7 | 44 |P2.15/SDA0 /O | Tt 2mA | X | X | Port 2.15|12CO0: serial data
63 | M8 | 45 | Test I pd Reserved pin. Must be tied to ground
Internal RC oscillator bias. A 1.3 MQ
4|8 |40 Vas | B Sesonmectd o
frequency is used.
65 |M10| 47 |Vgg S Ground
66 |M11| 48 |Vpp S Supply voltage (5 V)
67 | K8 P3.0/AINO /O | Tt 2mA | X | X |Port 3.0 |ADC: analog input O
68 | J8 P3.1/AIN1 /O | Tt 2mA | X | X |Port 3.1 | ADC: analog input 1
69 | M9 P3.2/AIN2 /10| Tt 2mA | X | X |Port 3.2 |ADC: analog input 2
70 | L9 P3.3/AIN3 /O | Tt 2mA | X | X | Port 3.3 | ADC: analog input 3
71 | K9 | 49 |P3.4/AIN4 /o | Ty 2mA | X | X | Port 3.4 a?ﬁé?:é}'g%g‘fgé)“
72 | L10 | 50 |P3.5/AINS Vo | Ty 2mA | X | X | Port 3.5 '(L}L\El)ﬁ; /i*n“?_g'%m%“g)‘r’
16/52 Ky_’




Block diagram

STR73xFxx

Table 4. STR73xF pin description
Pin n° Input Output
< = Main
[ e = 2 i
S| 2|8 Pin name 2 3 | o 2 = function Alternate function
a | & |a /|2 |e] B s /ge (after
L L 5 | 3 o o
e E S 3| a % 2 reset)
i e R £ = (3]
97 | F9 P4.3/ICAPB8 |[I/O | Tt WUP27 | 2mA | X | X | Port 4.3 | TIM8: input capture B input
98 | F8 P4.4/CAN2TX [I/O | Tt 2mA | X | X |Port 4.4 | CAN2: transmit data output
99 | E12 P4.5/CAN2RX (/O | Tt WUP18|2mA | X | X | Port 4.5 | CAN2: receive data input
100| E11| 72 | P4.6/SCLA /0 | Ty WUP19|2mA | X | X | Port 4.6 |I2C1: serial clock
101 | C12| 73 | P4.7/SDA1 /0 | Ty 2mA | X | X |Port4.7 |12C1: serial data
102 | B12 P4.8/OCMPA8 |[I/O | Tt 2mA | X | X |Port 4.8 | TIM8: output compare A output
103 | E10 P4.9/ICAPB6 |[I/O | Tt 2mA | X | X | Port 4.9 | TIM6: input capture B input
TIM6: input I;'\F’)'zr;“g”t
104| E9 | 74 E‘X;ggCAPAG/' o | Ty WUP20 | 2mA | X | X | Port 4.10 (Cfﬂ_‘“i"nA :(”p“t input
PINPY | (TaFP100
only)
only)
105| D12 54'11/OCMPB /0 | Tt 2mA | X | X | Port 4.11 | TIM8: output compare B output
106 | D11 P4.12/ICAPA9 |I/O | Tt WUP21 | 2mA | X | X | Port 4.12 | TIM9: input capture A input
107 | D10 P4.13/ICAPB9 [I/O | Tt 2mA | X | X | Port 4.13 | TIM9: input capture B input
108 | C11| 75 | P4.14/SS1 /O | Tt 2mA | X | X | Port 4.14 | BSPI1: slave select
109| B11 | 76 | P4.15/SCK1 /O | Tt WUP22|2mA | X | X | Port 4.15 | BSPI1: serial clock
110|B10| 77 |P5.0/MOSI1  |1/O | Ty 2mA | X | X | Port 5.0 i'iist”:ma“ero“tp“”s'a"e
111|c10| 78 |P5.1/MISO1 |10 | Ty omA | X | X |Port 5.1 | BSPIT: masterinput/Slave
output
112| A9 P5.2/0CMPA9 |I/O | Tt 2mA | X | X |Port 5.2 | TIM9: output compare A output
113| B9 P5.3/OCMPB9 |[I/O | Tt 2mA | X | X | Port 5.3 | TIM9: output compare B output
L PWMS3: PWM
P5.4/SS2/PWM BSPI2: slave output
114| C9 | 79 3 /0 | Tt 2mA | X | X | Port 5.4 select (TQFP100
only)
115| D9 | 80 | P5.5/SCK2 /O | Tt WUP23|2mA | X | X | Port 5.5 | BSPI2: serial clock
116 | A11| 81 |P5.6/MOSI2  |I/O | Tt 2mA| X | X | Port 5.6 ﬁiﬂ'z; master output/slave
117| A10| 82 |P5.7/MISO2  [1/O | Tt omA | X | X | Port 5.7 Sligl'ﬁ: master input/slave
118| A8 | 83 |P5.8/PWM4 |10 | Ty INT6 |2mA| X | X | Port 5.8 Er\]’:;'\)""’: PWM output (TQFP100
18/52 /4
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Memory mapping

Figure 5 shows the various memory configurations of the STR73xF system. The system
memory map (from 0x0000_0000 to OxFFFF_FFFF) is shown on the left part of the figure,
the right part shows maps of the Flash and APB areas. For flexibility the Flash or RAM
addresses can be aliased to Block 0 addresses using the remapping feature

Most reserved memory spaces (gray shaded areas in Figure 5) are protected from access
by the user code. When an access this memory space is attempted, an ABORT signal is
generated. Depending on the type of access, the ARM processor will enter “prefetch abort”
state (Exception vector 0x0000_000C) or “data abort” state (Exception vector
0x0000_0010). It is up to the application software to manage these abort exceptions.

Figure 5. Memory map

Addressable memory space APB memory space
4 Gbytes 32 Kbytes
O0xXFFFF FFFF APB TO ARM7 32K 0xFFFF FFFF Eic 1K
OxXFFFF 8000 BRIDGE gxgggg gggg
]
ADC 1K
. g
]
OXFFFF F600 cMu 1K
OXFFFF F400 RTC
OxXFFFF F3FF
DMA 0-3 1K
0xE000 0000 Flash memory space OXFFFF F000
0xDFFF FFFF 64K/1 28/256 Kbytes 0xFFFF EFFF M4 1K
OxFFFF EC00
0xFFFF EBFF
0x8010 DFFF System Memory | gk OXEFEF E800 TIM 3 1K
6 0x8010 €000 OXFFFF E7FF
0x8010 0017 : TIM 2 1K
%8010 0000 Flash registers | 20B 8§§€§§ E%E%
BSPI 2 1K
0xC000 0000 OXFFFF E000
0xBFFF FFFF 0xFFFF DFFF
BSPI1 1K
0xFFFF DCOO
0xXFFFF DBFF
BSPI 0 1K
OxFFFF D800
5 0xFFFF D7FF
GP I/0 0-6 1K
0xFFFF D400
0xXFFFF D3FF
0xA000 3FFF AN PWM 0-5 1K
0xA000 0000 OXFFFF D000
0x9FFF FFFF 0xXFFFF CFFF ) 1K
CAN 2
0xFFFF CC00
OxFFFF CBFF
CAN1@® 1K
OxFFFF C800
4 OxXFFFF C7FF
CAN 0@ 1K
0xFFFF C400
OxXFFFF C3FF
0x8010 0017 Flash APB BRIDGE 1 REGS | 1K
0x8000 0000 OXFFFF C000
0x7FFF FFFF 0xFFFF BFFF 1K
reserved
0xFFFF BCOO
0xFFFF BBFF
WAKEUP 1K
0xFFFF B800
3 O0xFFFF B7FF
reserved 1K
s B
x
0x6000 03FF PROCU TIM 5-9 1K
0%6000 0000 0x8003 FFFF OxFFFF B000
%6090 9999 O0xFFFF AFFF ™1 1K
sorr®  [6aK SyEEs 2680
0 200 TIM 0 1K
FFFF Al
2 0x8003 0000 OXFFFF A7TFF WAKEUPTIM
0x8002 FFFF OXFFFF A600 1K
OXFFFF A400 WDG
0x4000 003F O0XFFFF A3FF UART 3
0x4000 0000 | CONFIG. REGS BOF6® 64K OnrrrE 2900 UART 1 1K
0x3FFF FFFF OXFFFF 9FFF UART 2
OXFFFF 9E00 1K
0x8002 0000 OXFFFF 9C00 UART 0
0x8001 FFFF 0xFFFF 9BFF TBO-2 1K
1 OXFFFF 9800
BOF5® 64K OXFFFF 97FF reserved 1K
OXFFFF 9400
0x2000 000F 0%8001 0000 OXFFFF 93FF "
x xi d
0x2000 0000 | NATIVE ARBITER 055000 srop opEEE 9000 reserve
0x1FFF FFFF OXFFFF 8FFF 1K
BOF4 reserved
= B 0 -
0x8000 8000 ]
0x8000 TFFF 12c1 1K
0 0x8000 6000 BOF3 8K 8}&;;?}; gggg
0x8000 SFFF BOF2 8K x N
0x8000 4000 ’co 1K
0x0010 0017 ' Eigggé %ggg oo » R 858 APB BRIDGE 0 REGS | 1K
x| 7] i FFF
0x0000 0000 Flash 64K/128K/256K _ \  0x3000 0000 BoTF 8K OXFFFF 8000

(1) Flash aliased at 0x0000 0000h by system decoder for booting with valid instruction upon RESET from Block BO (8 Kbytes)

(2) Only available in STR73xZ2/V2

(3) Only available in STR73x22/V2 and STR73xZ1/V1 I:l access to gray shaded area will return an ABORT
(4) Only available in STR730/STR731 Drawing not to scale
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Electrical parameters

4

4.1

411

4.1.2

4.1.3

4.1.4

4.1.5

Electrical parameters

Parameter conditions

Unless otherwise specified, all voltages are referred to Vgg.

Minimum and maximum values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage and frequencies by tests in production on
100% of the devices with an ambient temperature at TA=25° C and Ty=Tamax (given by the
selected temperature range).

Data based on characterization results, design simulation and/or technology characteristics
are indicated in the table footnotes and are not tested in production. Based on
characterization, the minimum and maximum values refer to sample tests and represent the
mean value plus or minus three times the standard deviation (mean+3X).

Typical values

Unless otherwise specified, typical data are based on Ty=25° C and Vpp=5 V. They are
given only as design guidelines and are not tested.

Typical ADC accuracy values are determined by characterization of a batch of samples from
a standard diffusion lot over the full temperature range, where 95% of the devices have an
error less than or equal to the value indicated (mean+2%).

Typical curves

Unless otherwise specified, all typical curves are given only as design guidelines and are
not tested.

Loading capacitor

The loading conditions used for pin parameter measurement are shown in Figure 6.

Pin input voltage

The input voltage measurement on a pin of the device is described in Figure 7.

Figure 6. Pin loading conditions Figure 7. Pin input voltage

— STR7 PIN STR7 PIN

=50pF
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Absolute maximum ratings

Stresses above those listed as “absolute maximum ratings” may cause permanent damage
to the device. This is a stress rating only and functional operation of the device under these
conditions is not implied. Exposure to maximum rating conditions for extended periods may
affect device reliability.

Table 5.  Voltage characteristics
Symbol Ratings Min Max Unit
Vpp - Vss External 5 V Supply voltage -0.3 6.0 v
Vssa Reference ground for A/D converter Vss Vss v
Vbpa- Vssa | Reference voltage for A/D converter -0.3 Vpp+0.3
\Y
ViN Input voltage on any pin -0.3 Vpp+0.3
IAVp ] Varlatloqs between different 5 V ) 03
power pins
Variations b Il the diff mY
Veey - Vel ariations between all the different )
SSX ™ 7SS ground pins 0.3
Veso(HeM) Electrostatic discharge voltage
(Human Body Model) see : Absolute maximum ratings
v Electrostatic discharge voltage (electrical sensitivity) on page 36
ESD(MM) (Machine Model)
Table 6.  Current characteristics
Symbol Ratings Max. Unit
lvop Total current into Vpp power lines (source) ) 100
lyss Total current out of V round lines (sink) ¥ 100
ss 9
| Output current sunk by any I/0O and control pin 10 A
10 m
Output current source by any I/O and control pin 10
Iingeing 2 &9 | Injected current on any other pin ) &%) +10
ZliNg(PIN) 2 | Total injected current (sum of all I/O and control pins) 4 =75

1. All 5V power (Vpp, Vppa) and ground (Vgg, Vssa) pins must always be connected to the external 5 V

supply

2. Inypin) must never be exceeded. This is implicitly insured if V;y maximum is respected. If Vi maximum

cannotbe respected, the injection current must be limited externally to the ljyypiny Value. A positive
injection is induced by V|\y>Vpp while a negative injection is induced by V|y<Vgs.

3. Negative injection disturbs the analog performance of the device. See note in Section 4.3.6: 10-bit ADC
characteristics on page 43.

4. When several inputs are submitted to a current injection, the maximum 2l,pin) is the absolute sum of the
positive and negative injected currents (instantaneous values). These results are based on
characterization with 2l piy) maximum current injection on four I/O port pins of the device.

5.) In 144-pin devices, only +10 mA on P0.3, P1.13, P3.6 and P4.13 pins (negative injection not allowed).
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Figure 8. STOP Ipp vs. VDD Figure 9. HALT Ipp vs. Vpp
300 300
*’*—M_”X — s %———%—X
250 1 250
~—a————a———n—A —p A ————A—
_. 200 200
é —e—TA=-45°C < —e—TA=-45°C
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[ —a—TA=85°C g —a—TA=85°C
3 —TA=105"C ] —TA=105"C
~ 100 + = 100
50 1  ———— 50 - be— L —
— & —————
0 ‘ ‘ ‘ ‘ ‘ o ‘ ‘ ‘ ‘
35 4 45 5 55 6 6.5 a5 4 .5 5 55 65
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Figure 10. WFI Ipp vs. Vpp Figure 11. LPWFI Ipp vs. Vpp
8.0
500
400 |
A'/_A—__A_——A——A
— — 350 {
<704 ——TA=45C <
= e - TA=25°C z ® e TA=a5C
S A//::t,/__;ﬁ;’ﬁ —a—TA=85°C 3 2501 —8TA=25°C
i - ——a———a———————§
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60 | 100
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55 ; ; ; : : 35 4 45 5 5.5 6 6.5
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Electrical parameters STR73xFxx

Main oscillator characteristics

Vpp =5V +£10%, Tp = -40° C to Tamax, Unless otherwise specified.

Table 14. Main oscillator characteristics

Value
Symbol Parameter Conditions Unit
Min | Typ | Max
fosc |Oscillator frequency 4 8 | MHz
Oscillator
Om transconductance 15 4.2 | mAN
fOSC =4 MHZ, TA= 250 C - 2.4 -
Vosc!) | Oscillation amplitude %
fOSC =8 MHZ, TA= 250 C 1.-

1) | Oscillator operating

. Sine wave Illiddle, Ta= 250 C - 0.77 - \%
A
pOIIIt

External crystal, Vpp =5.5V,

fosc = 4 MHz, Tp=-40°C R

External crystal, Vpp =5.0 V, i i
fosc = 4 MHz, Ty=25° C 5.5 ms

External crystal, Vpp =5.5V, i ) 8 ms
fOSC =6 MHZ, TA=-400 C

tstup’) | Oscillator start-up time

External crystal, Vpp =5.0 V, ) 33 ) ms
fOSC =6 MHZ, TA=250 C ’

External crystal, Vpp =5.5V, i ) 7 ms
fOSC =8 MHZ, TA=-4OO C

External crystal, Vpp =5.0 V, i 57 i ms

fOSC =8 MHZ, TA= 250 C
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RC/backup oscillator characteristics

Vpp =5V £ 10%, Tp = -40°C to Tpymax Unless otherwise specified.

Table 15. RC oscillator characteristics
Symbol Parameter Conditions Value Unit
Min | Typ | Max

High frequency mode R 2.35 MHz
fre RC frequency

Low frequency mode") 29 kHz

CMU_RCCTL = 0x0 3 MHz
froF | RC high requency CMU_RCCTL = OxF 2.3 | MHz

CMU_RCCTL = 0x0 35 kHz
froLr | RClow frequency CMU_RCCTL = OxF 30 | kHz
fRCH,:Sz) RC high frequency stability Fixed CMU_RCCTL 10 %
fRCLFS2) RC low frequency stability Fixed CMU_RCCTL 23 %
tresTup | RC start-up time %skﬂez_\é%DMHz, Th=25°C 2.35 us
1) CMU_RCCTL = 0x8
2) RC frequency shift versus average value (%)
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NRSTIN pin

The NRSTIN pin input driver is CMOS. A permanent pull-up is present which is the same as
Rpy (see : General characteristics on page 38)

Subject to general operating conditions for Vpp and Ty unless otherwise specified.

Table 25. Reset pin characteristics

Symbol Parameter Conditions Min Typ 1) Max Unit
ViLnRsTIN) | NRSTIN Input low level voltage ") 0.3 Vpp v
VIHNRSTIN) | NRSTIN Input high level voltage ') 0.7 Vpp

NRSTIN Schmitt trigger voltage
Vhys(NRSTIN) . 2) 99 g 800 mv
hysteresis
VERSTING | NRSTIN Input filtered pulse® 500 ns
VNF(RsTINn) | NRSTIN Input not filtered pulse® 2 Hs
VRP(RSTINn) NRSTIN removal after Power-up?’) 100 Us
1. Data based on characterization results, not tested in production.
2. Hysteresis voltage between Schmitt trigger switching levels.
3. Data guaranteed by design, not tested in production.
Figure 19. Recommended NRSTIN pin protection”
Vbp
Rey
E>gEESRENTAL Filter 2_ INTERNAL RESET
CIRCUIT j_ 001 T STRIX
Required

1. The Rpy pull-up equivalent resistor is based on a resistive transistor.
The reset network protects the device against parasitic resets.

The user must ensure that the level on the NRSTIN pin can go below the V_ yrsTiny Max. level specified in
Table 25. Otherwise the reset will not be taken into account internally.
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Figure 20. NRSTIN Rpu VS. VDD
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Table 27. ADC accuracy with fyyck = 20 MHz, fApc=10 MHz, Ry )y < 10 k2 RAIN,
Vppa=5 V. This assumes that the ADC is calibratedzﬁ

Symbol Parameter Conditions Typ Max Unit
IErl | Total unadjusted error 1.0 2.0
IEol | Offset error ! 0.15 1.0
IEcl | Gain error ! 0.97 1.1 LSB
IEpl | Differential linearity error) 0.7 1.0
IELl  |Integral linearity error ! 0.76 15

1. ADC accuracy vs. negative injection current: Injecting negative current on any of the standard (non-robust)
analog input pins should be avoided as this significantly reduces the accuracy of the conversion being
performed on another analog input. It is recommended to add a Schottky diode (pin to ground) to standard
analog pins which may potentially inject negative current. The effect of negative injection current on robust
pins is specified in Section 4.3.5.
Any posttive injection current within the limits specified for liyyeiny and 2linypiny in Section 4.3.5 does not
affect the ADC accuracy.

2. Calibration is needed once after each power-up.

Figure 21. ADC accuracy characteristics
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(1) Example of an actual transfer curve
(2) The ideal transfer curve
(3) End point correlation line

Er=Total Unadjusted Error: maximum deviation
between the actual and the ideal transfer curves.
Eq=Offset Error: deviation between the first actual
transition and the first ideal one.

Eg=Gain Error: deviation between the last ideal
transition and the last actual one.

Ep=Differential Linearity Error: maximum deviation
between actual steps and the ideal one.

E| =Integral Linearity Error: maximum deviation
between any actual transition and the end point
correlation line.
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Figure 22. Typical application with ADC
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Package characteristics STR73xFxx
5 Package characteristics
5.1 Package mechanical data
Figure 24. 100-pin thin quad flat package
mm inches(")
D Dim.
D1 Min | Typ | Max | Min Typ Max
A 1.60 0.0630
HARRAAARARARARRARAAAAAAAS ar Joos] __fois jooomn] __Joouss
A2 [1.35(1.40 [ 1.45 [0.0531]0.0551]0.0571
E b [0.17]0.22]0.27 [0.0067 | 0.0087 [ 0.0106
= c |o0.09 0.20 [ 0.0035 0.0079
E= D 16.00 0.6299
E D1 14.00 0.5512
== E 16.00 0.6299
E B E1 14.00 0.5512
=5 e 0.50 0.0197
E h | o [35]| 72| oo |35 | 7
E= L [045]{060]0.750.01770.0236 [ 0.0295
O ::=§ . : L1 1.00 0.0394
| Number of Pins
N LR LR L L {;ﬁf‘° N 100
. L!
h

1. Values in inches are converted from mm and

rounded to 4 decimal digits.

Figure 25.

144-pin thin quad flat package

A\

L1

10t !:—>“-”-”-”-H-|;|-mm-”-”|_3 . [
= o
b | =
—+ = —gl— 3 [E1 |E _E__
= '
11 TS |

mm inches(")
Dim.
Min | Typ | Max [ Min Typ Max
A 1.60 0.0630
A1 | 0.05 0.15 | 0.0020 0.0059
A2 | 1.35 | 1.40 | 1.45|0.0531 | 0.0551 | 0.0571
b |0.17|0.22 | 0.27 [ 0.0067 | 0.0087 | 0.0106
c |0.09 0.20 | 0.0035 0.0079
D |21.80|22.00(22.20( 0.8583 | 0.8661 | 0.8740
D1 (19.80(20.00|20.20| 0.7795 | 0.7874 | 0.7953
D3 17.50 0.6890
E |21.80|22.00(22.20( 0.8583 | 0.8661 | 0.8740
E1 [19.80(20.00|20.20|0.7795 | 0.7874 | 0.7953
E3 17.50 0.6890
e 0.50 0.0197
K 0° | 35°| 7° 0° 3.5° 7°
L |0.45|0.60|0.75|0.0177|0.0236 | 0.0295
L1 1.00 0.0394
Number of Pins
N 144
1. Values in inches are converted from mm
and rounded to 4 decimal digits.
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Figure 26.

144-ball low profile fine pitch ball grid array package

SEATING
PLANE <]
E
2 | <
- E
=T
El
e F [:[
U|[649000000000 e
L|000000000000
K[ooo0O0O0OOO0QO0OOO
J|O0O0O000000C00OO0
H[oOoOO0OOOO0OOO0OO0
[ OOOOOO+OOOOOO - a
Flooooocdoooooo =
E|000000000000
Dfoo0OO0OOOOOOOO
C|0o000000000C0OO0
B|00000000000%T—F
A|oo000QO0000O0%

123456V 89101112
#b (144 BALLS)
Al CORNER INDEX AREA

aﬂﬂﬂ
(See NOTE.4) o @ c]
=& BOTTOM VIEW

mm inches’
Dim
Min | Typ | Max [ Min Typ Max
A |1.21 1.70 (0.0476 0.0669
A1 | 0.21 0.0083
A2 1.085 0.0427
b |0.35|0.40 | 0.45 |0.0138|0.0157|0.0177
D |9.85|10.00{10.15|0.3878 0.3937 | 0.3996
D1 8.80 0.3465
E |9.85(10.00(10.15(0.3878|0.3937 | 0.3996
E1 8.80 0.3465
e 0.80 0.0315
F 0.60 0.0236
ddd 0.10 0.0039
eee 0.15 0.0059
fff 0.08 0.0031
Number of Pins
N 144
Values in inches are converted from mm and
rounded to 4 decimal digits.

Figure 27. Recommended PCB design rules (0.80/0.75mm pitch BGA)

Dpad
Dsm

Dpad

0.37 mm

Dsm

0.52 mm typ. (depends on solder
mask registration tolerance

Solder paste

0.37 mm aperture diameter

— Non solder mask defined pads are recommended
— 4 to 6 mils screen print
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Thermal characteristics

The average chip-junction temperature, T, in degrees Celsius, may be calculated using the
following equation:
Ty=Ta+ (Ppx©yp) (1)
Where:
— Ty is the ambient temperature in °C,
— Oy, is the package junction-to-ambient thermal resistance, in °C/W,
—  Ppisthe sum of Pyt and Py, (Pp = PinT + Plio)s

—  PynT is the product of Ipp and Vpp, expressed in Watts. This is the chip internal
power,

— Pyo represents the power dissipation on input and output pins; user determined.

Most of the time for the applications P|,o< Pyt @and may be neglected. On the other hand,
P\/o may be significant if the device is configured to drive continuously external modules
and/or memories.

An approximate relationship between Pp and T (if P|,g is neglected) is given by:

Pp=K/(T; +273°C) 2
Therefore (solving equations 1 and 2):

K = Pp x (Tp + 273°C) + O 5 X Pp? 3)
Where:

— Kiis a constant for the particular part, which may be determined from equation (3)
by measuring Pp (at equilibrium) for a known T, Using this value of K, the values
of Pp and T; may be obtained by solving equations (1) and (2) iteratively for any
value of Ty

Table 28. Thermal characteristics

Symbol Description Package Value (typical) Unit
LFBGA144 50
OJa Thermal resistance junction-ambient TQFP144 40 °C/W
TQFP100 40
1574
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Known limitations

Low power wait for interrupt mode

When the STR73x device is put in Low Power Wait For Interrupt mode (LPWFI), the Flash

goes into low power mode or power down mode, depending on the setting of the PWD bit in
the Flash Control Register 0 (default is ‘0’, Low Power mode). This default mode can create
excessive voltage conditions on the transistor gates and may affect the long term behavior
of the Low Power mode circuitry.

Workaround

There is no workaround. If Low Power Wait For Interrupt mode is used, it is strongly
suggested to configure the Flash to enter power down mode (bit PWD = “1’).

PLL free running mode at high temperature

When the STR73x device is operated and an ambient temperature (T,) of more than 55° C
and the main system clock (fyc k) is sourced by the PLL in free running mode, the device
may not work properly.

Workaround

At high temperature (more than 55° C), it is recommended to use the internal RC oscillator
as a backup clock source rather than the PLL free running mode.
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